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be made in writing when the manuscript is forwarded to the Editor. 
Editors are permitted to publish abstracts, providing that acknowledgment 
is made the The Institution of Petroleum Technologists. 
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Journal. mencing in January of each year. The Title Page, Table 
of Contents and Index to each volume are issued with 

the succeeding volume. 

Members whose subscription is not in arrear receive the Journal free of 
cost, and additional copies are charged at the rate of 7s. 6d. per part, unless 
otherwise stated. A member whose subscription is not paid by March 3lst 
of the year for which it is due is considered to be in arrear. 


Changes of Members are requested to notify any change of address 
Address. to the Secretary. 


Papers and Members are invited to submit papers to be read at the 

Articles. General Meetings of the Institution, and are specially 

asked to forward articies for consideration for publication 

in the Journal. Diagrams, illustrations, etc., should be suitable for direct 

photographic reproduction. Authors are informed that all papers, whether 

for reading or for publication, will be submitted to a referee nominated by 
the Publication Committee. 

Authors of papers published in the Journal are entitled to receive 25 free 
reprints of their contribution. Further copies may be obtained on payment, 
and orders for these should be sent to the Secretary when the manuscript 
is forwarded to the Editor. The free reprints do not include any discussion 
which may be published with the paper, but authors may have such dis- 
cussion included in their reprints on payment of the additional cost. 

Galley proofs of the paper to be read at a General Meeting are available 
at the time of the meeting, but members desirous of receiving such galley 
proofs in advance should apply to the Secretary. 


66 
l4 
24 
GY, 
can 
per 
tion 
the 
for 
and 


Vol. 10, 1924. Remittance in all cases must accompany the order. 


Abstracts of the more important articles and patent 

Abstracts. specifications are published with each issue of the Journal, 
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District, Pennsylvania and New Jersey. F. Bascom, E. T. " 
G. W. Stose and A. I. Jonas. 

—— Bull. 929. Geology and Coal, Oil and Gas Resources of the New 
Kensington Quadrangle, Pennsylvannia. G. B. Richardson. 

—— Bull. 831-A. The Jackson Gas Field, Hinds and Rankin Counties, 
Mississippi. W. H. Monroe. 

— Bull. 832. Crystal Cavities of New Jersey Zeolite Region. W. T. 
Schaller. 

—— Bull. 833. Mineralogy of Drill Cores from Potash Fields of New Mexico 
and Texas. W. T. Schaller and E. P. Henderson. 

—— Bull. 834. Bibliography of North American Geology, 1929 and 1930. 
J. M. Nickles. 

—— Bull. 836-A. Mineral Industry of Alaska, 1930. P. 8S. Smith. 

—— Bull. 836-B. Note on the Geography and Geology of Lituya Bay, 
Alaska. J. B. Merthie. 

—— Bull. 838. Nitrate Deposits of the United States. G. R. Mansfield 
and L. Boardman. 

—— Prof. Paper 164. The Kaiparowits Region. H. E. Gregory and 
R. C. Moore. 

—— Prof. Paper 165. Shorter Contributions to General Geology, 1930. 
W. C. Mendenhall. 

—— Prof. Paper 165-A. Lithologic Studies of Upper Cretaceous Sedimentary 
Rocks of the Black Hills Region. W. W. Rubey. 

—— Prof. Paper 165-C. Geology of the Eastern Part of the Santa Monica 
Mountains, Los Angeles County, California. H.W. Hoots. 

—— Prof. Paper 165-D. Geology of Big Snowy Mountains, Montana. 
F. Reeves. 

—— Prof. Paper 168. Origin and Microfossils of Oil Shale of Green River 
Formation, Colorado and Utah. W. H. Bradley 

—— Prof. Paper 169. Geo! and Ore Deposits of Bonanza Mining 
District, Colorado. W. 8. bank. 

—— Prof. Paper 170-A. Glaciation in Alaska. 8S. R. Capps. 

——- 170-B. The Upper Cretaceous Ammonite Genus Barroisiceras in the 
United States. J. B. Reeside. 

—— Prof. Paper 170-C. A Miocene Flora from Grand Coulee, Washington. 
E. B. Berry. 

—— Prof. Paper 170-D. Pliocene Fossils from Limestone in Southern 
Florida. . C. Mansfield. 

—— Prof. Paper 170-E. The Geologic Importance of Lime-Secreting Alge. 
M. A. Howe. 

—— Prof. Paper 172. Gold Quartz of the Alleghany District, California. 
H. G. Ferguson and R. W. Gannett. 
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xii PRELIMINARY. 
: - NOMINATIONS FOR MEMBERSHIP OF THE THE 
INSTITUTION OF PETROLEUM TECHNOLOGISTS. | 


The following have been nominated for membership of the | greet 
Institution of Petroleum Technologists and their Application Forms JAMES 


‘ may be seen at the Offices of the Institution :— 

j The 
As Members: Proposed by Seconded by for el 
Apam, William i 
tendent, Gas Light and Coke As ; 
Co.’s Tar and Ammonia Products Arthur 

Works, Beckton, East Ham, E.6 A. E. Dunstan J. Kewley As! 
Bortrawick, Fergus Maclachlan, As 1 
Chemical Engineers, c/o Cia Gordor 
Mexicana de  Petroleo Bin As | 
Aguila,” S.A. Apartado 113 Hall, 3 
Mexico City, Mexico o6 J. McConnell A. H. Howard Ernest 

Sanders te 


Pracy, Henry Edward Findlater, 
Chemical Engineer, c/o Sarawak 
Oilfields, Ltd., Miri, Sarawak .. J. Kewley W. W. Goulston The 


Winsor, Edward George, Chemist, 
” St. 


Woodford Green, Essex . A. W. Attwooll V. V. L. Hope 
As Associate Member: 
% Nrxon, Ivor Gray, Chemist, 75, The In 
Vale, Golders Green, N.W.11 .. J. McConnell J. Kewley the p 
As Tranafer to Associate Member: 
PANISSET, i Louis Saville, 
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Ferevuson, Basil Claude, Student, profit 
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; Hora, John Marcel Raymond, ditior 
a Student, 87, Pepys Road, New f the 
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KEELING, ip Stanley, Student, 
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No. 109. Vol. 18. 


THE INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


Tue One Hounprep anp Forty-FourtH General MEETING 
of the Institution was held at the Royal Society of Arts, John 
Street, London, W.C.2, on Tuesday, October 11th, 1932, Mr. 
James Kew ey, President, occupying the Chair. 


The Secretary read the names of the candidates nominated 
for election and the following list of members elected :— 

As Members.—Geo H. Fancher, Be: y 
rnard Gluckman, Joseph Hughes 

As Tranafer to Member.—Vacey Vivian Linnington Hope. 

As Transfer to Associate Members.—Jack Elliot Duckham, Thomas Charles 
Gordon Thorpe. 


As Students.—Cecil John Beatty, Alexander Cameron, John Desmond 
Hall, M. Jawad Jafar, John Matheson Morton, Neville Edward Rocca Tayleur, 
Ermest Richard Ward, Frank Richard Wellings. 


As Associate.—William Leslie Barnes. 


The following paper was then read :— 


Some Observations on the Study of an Oilfield. 
By J. W. Wen, M.A., F.G.S. (Associate Member). 


In this short paper an attempt is made to touch upon some of 
the points of study and their objects which a Petroleum Geologist 
should make during his investigation of an oilfield. In general, it 
may be said that the duty of the Petroleum Geologist is so to 
study and understand the geology of an oilfield, and to interpret 
the conditions of accumulation of oil, gas and water as controlled 
by the geological conditions, that adequate evidence is available 
on which decisions can be based as to the most efficient and 
profitable development of that field. 

It is assumed as the fundamental principle that the accumulation 
of oil, gas and water is governed entirely by the geological con- 
ditions ; firstly by the stratigraphy, or more truly by the lithology 
of the formations, and secondly, by the structure of those formations. 
And since to exploit a deposit of oil to the fullest advantage it 
would be necessary to know exactly the variations in the conditions 
of accumulation, then it would follow that the stratigraphy and 
lithology and the structure should be worked out in the fullest 
possible detail. Moreover, since the structure can only be deduced 
when the complete stratigraphy is accurately known, then it 
follows that the study of the stratigraphy is of the first importance. 
3Q 
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Stupy oF STRATIGRAPHY. 


That the importance of this has already been recognised is shown, 
at least in part, by the great amount of work done and expense 
involved in coring and collecting ditch samples, and the examinations 
carried out on the recovered formation samples in palaontology, 
petrology and analysis of physical properties, etc. It will, however, 
be admitted that the results of such work are very largely applied to 
the object of recognising the position in the stratigraphical column 
for such routine purposes as determining cementing points, completion 
depths, ete. For when a well has been completed, making some oil 
production, and with all or most of the water excluded, then it is 
generally felt that the demands on geology are satisfied. 

Most of this detailed work is confined to beds in and just above 
the producing oil zone, and these beds frequently, or rather usually, 
constitute a very small percentage of the total stratigraphical 
column drilled through. It is, of course, financially impossible to 
core all wells throughout their whole depth, and even were this 
possible, to carry out complete paleontological and petrological 
examinations of all the cores recovered would be prohibitive on 
account of time and cost. This latter would also apply to the 
examination of complete sets of ditch samples, quite apart from the 
fact that there may always be some doubt as to the accuracy of the 
estimate of the depth from which the samples are derived. 

Drillers’ logs of formations are usually, and one fears rightly so, 
considered to be of very doubtful value as evidence on which to 
base serious geological work. However, the writer has seen cases 
of remarkably accurate and detailed drillers’ formation logs (as 
checked by other means) which were made when drilling through 
complex and rapidly alternating beds. 

The Schlumberger Process of Electrical Coring gives results 
which enable accurate and detailed correlation to be made between 
wells, since it produces curves from which a very close estimate of 
the detailed lithology and stratigraphy of the beds can be deduced. 
Since this process can survey the entire length of a well (while 


uncased) in a very few hours, it is a rapid and accurate method of | 


obtaining the lithology of the entire stratigraphical column. 


Stupy or 


In a field containing faults (which may be of importance to and 
directly affect the accumulation of oil, gas and water), the number 
of cases will be relatively few in which these faults pass through 
and can be observed in that small part of the stratigraphical column 
which may be cored and studied in detail. However, with wells in 
which the depth is considerably greater than the horizontal spacing 
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and with faults appreciably off the vertical, these two conditions 
ysually holding good, then the number of cases in which the faults 
pass through some part of the whole stratigraphical column of the 
wells will be very considerable ; in fact, the chances of a fault not 
cutting through some part of the stratigraphical column of at least 
one well are rather remote. Thus it is desirable, from the point of 
view of accurately determining the structure, at least so far as 
locating the passage of faults is concerned, to obtain a detailed 
knowledge of the entire stratigraphical column in every well. 

The importance and influence of faulting is frequently not 
sufficiently appreciated, for while a fault may be the structural 
feature controlling the major accumulation of oil, that is to say, 
controlling the actual location of a field, faulting within that area 
may influence the minor accumulation, or in other words, the 
distribution of oil in the field. 


Factors INFLUENCING THE ACCUMULATION OF OIL AND Gas. 


Though the previous remarks may be said to savour strongly of 
this same tendency, there is no doubt that there exist among 
Petroleum Geologists various schools of thought regarding the 
factors which most influence the accumulation of oil, gas and 
water. Some of these may be briefly enumerated as follows :— 


(1) Lateral change of facies and consequently of porosity, and 
(2) Lenticularity of sands ; 
(3) Considerable amount of faulting ; 


(4) No appreciable faulting. 

It is clear that these fall under the headings of stratigraphical or 
structural causes. In different areas either or even both of these 
causes may be important factors, and therefore detailed investi- 
gation is necessary for their elucidation. It may be said that it is 
usually the lack of sufficient data on which to base deductions that 
leads to the following of one line of thought and the accepting as a 
general rule what might have been proved true in particular cases. 

In the sketch map shown in Fig. 1, for instance, a change of 
facies and a considerable decrease in the porosity of the oil sands 
may have been observed along the trend A-B, and this cause may 
be an adequate explanation for much lower production values to 
the south of this line. 

The failure of the well P might be ascribed to this cause, while 
location Q, by the same argument, would be expected to become a 
good producer. If, however, sufficient data were available to 
show that the failure of well P was due to structural causes such as 
faulting, then it becomes clear that location Q is not worth drilling. 
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It is probably because there is more often some data obtained 
from the examination of the formation samples derived from coring 
in the oil zone that the tendency is towards considering lateral 
change of facies, lithology, porosity, etc., as the factors determining 
the distribution of production. The rest of the uncored strati. 
graphical column, and by far the larger part of it, being unknown 
or at least very imperfectly known, the passage of structural 
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features or the variations and anomalies in the apparent thickness 
of beds due to structural conditions cannot be observed ; and thus 
it is that for lack of evidence, structural conditions, as determining 
factors, are not largely considered. 

There emerges from these considerations an important point, 
namely, that the assumption of lenticularity of sands and of the 
rapid change of facies and porosity is directly contradictory to the 
necessity for expensive and high-speed offset drilling to guard 
against extensive drainage by competitors. For if competitors’ 
wells can induce widespread drainage, then the sands cannot be 
appreciably lenticular, and must possess more or less homogeneity 
of lithology and porosity. Hence, under such conditions, anomalies 
in production results can hardly be explained by lenticularity or 
by rapid lateral change of facies and porosity. 


SECTIONS. 

The best geological picture of an oilfield would be given by a peg 
model or some other form of three dimensional model, provided 
they were made on a scale large enough to show all details of the 
stratigraphy and lithology. However, such models, by their very 
nature, cannot also show the data and figures regarding the 
quantity and quality of oil, gas and water present in the beds, or 
other pertinent data regarding the technical history of the wells. 
Hence it is preferable to use sections on a scale large enough (such 
as 1: 1000 horizontal and vertical) to be able to exhibit in the 
fullest detail the geology, both structure and stratigraphy, the 
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technical data of the drilling history and the mechanical status of 
the wells, and summarised data of the production obtained and the 
oil, gas and water capacity of the beds. Having set down on the 
sections every iota of available data in an easily legible graphical 
form, detailed correlation should be made, and the structure deduced. 
It is here that complex and controversial points often arise regarding 
the relationship between paleontological or petrological evidence, 
or what is called true stratigraphical evidence, and the lithology 
of the formations. Strictly speaking, all that is of economic 
importance is the lithology and the structure of the porous and the 
impervious beds, as being the structure of the formations which 
may contain oil in appreciable quantities or of those which may 
act as sealing formations, and the fact that the planes of contact 
between porous and impervious beds may possibly cross the true 
stratigraphical planes, while being of geological interest, is of minor 
economic importance. 

All data should be used for the purposes of correlation, and not 
one line of evidence to the exclusion of all others. The latter 
procedure, however, is one that is frequently adopted for several 
reasons, among them being that it is certainly a simplification of 
work and also that it is considered to be more economical. At the 
present time, paleontological determinations are often used, to the 
exclusion of all other evidence, in the elucidation of the detailed 
stratigraphy. There would seem to be no understandable reason 
why the accumulation of oil should pay heed to the areal or vertical 
distribution of either micro- or macro-fossils. The sole criterion, 
as stated above, must be whether the formations are porous enough 
to contain oil or whether they are sufficiently impervious to prohibit 
its passage. A single line of evidence cannot be relied upon unless 
it is frequently checked with, and found to agree with, other data. 
If this is not done and variations do occur, such as the variation of 
paleontological evidence with the lithology and consequently the 
accumulation of oil as determined by the lithology, very expensive 
mistakes may be made. Where correlation is based on certain 
evidence and there is other data whether geological or production, 
which is not in full agreement or is apparently contradictory, then 
such correlation can only be considered as at least doubtful, for it 
is clear that the nearest approach to true correlation is that which 
covers adequately all available evidence and which offers reasonable 
explanations to all known data. Yet correlations are made, and 
allowed to stand, according to which no possible explanation could 
be offered of certain data, especially that of production. For 
example, a sand yielding good oil production in one well might be 
correlated with a sand in another well, where it is proved to be 
waterbearing only, the position of the sand in the latter well being 
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higher structurally than in the former, and with apparently no 
structural disturbance between the wells. Such a correlation, in 
the face of directly contradictory production evidence, is manifestly 
impossible and cannot be maintained. 

To summarise, sections should give graphical representations of 
every well with all available evidence of geology, technical history 
and production, correlated in detail and with the structure depicted ; 
in other words they should show all evidence carefully collated and 
correlated correctly. M 


While these sections can be constructed to show all known 
information and the deductions therefrom, they have the inherent 
disadvantage of being only two dimensional. In order to obtain 
a three dimensional view of the field, it becomes necessary to 
prepare maps, based entirely on the sections. Since it is not 
possible to place all relevant data on one map, certainly not in a 
form that is easily legible, a series of maps illustrating various 
groups of data are necessary, the number and type of maps being 
governed by the requirements and conditions of the oilfield in 
question. Such maps may be conveniently separated into two 
main groups :— (1) Stratigraphical maps. 

(2) Production maps. 

(1) Stratigraphical maps.—These maps may be prepared for every 
important bed or group of beds, at least within the oil-bearing 
complex. They should have two main objects :— 

(a) Recording the change of thickness of the bed or group of 
beds. 


(6) Recording the lateral change in facies of the bed with the 
resulting change in porosity and hence in possible pro- 
ductive capacity in the case of the sandy beds. 

The maps should, if possible, have the structural contours on the 
top and the bottom of the bed, and lines of equal thickness of the 
bed. Furthermore, they should show by some system of colours or 
symbols the nature of the bed in each well, such as sand, shale, 
sandy shale, limestone, etc. ; also, where known, some estimate of 
the relative amounts of the constituents may be given, such as 
two-thirds sand, one-third shale, by a combination of the corre- 
sponding symbols or colours. 

The study of Stratigraphical maps in conjunction with Production 
maps may make clear the reasons for decreased or improved pro- 
duction capacity in certain areas and in certain directions as being 
controlled by the thickness and nature of the producing formation. 
Stratigraphical maps are also of great assistance when preparing 
the prognostications and programmes for locations to be drilled. 
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Production maps.—These maps would give summarised data 
regarding the quantity and quality of oil, gas and water, levels 
open to production, subsurface structural contours and position of 
water tables. Such maps will show the relationship that the 

uction bears to the formations open to production and the 
structure of these formations. 

In order to obtain the most complete and clearest understanding 
of the field, it is desirable to make a Production map for each 
separate oil level, or for each convenient group of oil-bearing 
formations, what may be termed Individual Level maps 

To consider an example, such as the Individual Level map for 
Level C for a field in which the oil-bearing complex can be sub- 
divided into the levels A, B, C and D. The structural contours 
would be drawn on the top, bottom, or some satisfactory marker 


a C Level only open to production 
A Level 
C Level plus levels 
A, B, and D open Bn 
to production 
D 


© C Level cemented off) 


Such other 
C Level shut off b il 
shown 
in the 


annular 
C Level blanked off 
C Level packed off 


Fic. 2. 

within the level, and the position of the water table in this level 
delineated as accurately as possible. By a system of colours or 
symbols, the wells which have level C open to production, would be 
distinguished from those in which level C is not open to production. 
Some such legend as that given in Fig. 2 might be adopted. 

There should be added some production data, such as initial 
daily average production of oil, gas and water, latest daily average 
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production of oil, gas and water, total production of oil to date and 
number of months producing, and possibly an estimate of the 
Ultimate Production of the well ; also some data regarding specific 
gravity of the oil and gas produced, some indication of the type of 
water accompanying the production, and such other qualities of the 
oil as viscosity, gasoline content as may be found of instructive value, 

With this data in an easily legible form on the maps, it will be 
possible to see at a glance, firstly, to what extent level C has been 
exploited separately or in conjunction with other levels, and in 
what areas this level has not been touched, so that it may be 
possible to estimate whether there are any exploitable reserves of 
oil left in this level. Secondly, when the production or the estimated 
Ultimate Production of wells which have level C together with 
certain other levels open to production is compared with that of 
those wells which the same levels open without level C, some 
estimate might be formed as to what extent level C has increased 
the production. In this way some evidence might be gathered on 
that very vexed question of the simultaneous or the separate 
exploitation of levels. 

To take a simple example : suppose a few wells showed that 
they would make from level C alone an estimated Ultimate 
Production of some 50,000 tons each, and other wells some 
80,000 tons each from level D alone, and a further group of wells 
with levels C and D open together would apparently make some 
100,000 tons each. Thus, with simultaneous production of the 
two levels, some 100,000 tons could be produced per one well, 
while with separate production of the levels some 130,000 tons 
could be produced per two wells. Provided sufficient evidence of 
this nature can be collected on which moderately reliable estimates 
can be based, this question becomes a purely economic one, namely, 
whether to drill a smaller number of wells with a higher accumulated 
production per well, or a larger number of wells with a lower 
accumulated production per well, but with a greater total production 
for the area. 

In general it may be remarked that it would seem most probable 
that the exploitation of two or more distinct levels simultaneously 
will never give the total or Ultimate Production that would be 
obtained by exploitation of the levels separately. Even if the 
physical properties of the oils, such as specific gravity and viscosity, 
etc., are similar, there will always be very considerable differences 
in pressures and sand conditions in the different levels, and although 
well equipment may be devised which might control moderately 
efficiently the flowing conditions of a well producing from one 
sand, as yet no equipment can hope to produce efficiently from two 
or more levels embodying very different characteristics. 
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Thirdly, these maps will show at a glance which wells are very 
poor producers as compared with nearby surrounding wells and will 
enable one to make some investigation as to the cause :— 

(1) Whether one or more levels are shut off in the poor producer, 

which are open to production in the better wells around. 

(2) Whether there can be any structural reason. 

(3) Whether there is any thinning or changing in facies in the oil 
horizon (see stratigraphical maps). 

(4) Whether there is anything to account for it in the drilling 
history, such as mudding off, etc., or in the production 
history, such as collapsing or cutting out of the casing, etc. 
(see technical data on the sections). 

(5) Whether drainage or interference by other wells is the cause. 

Thus, after a full investigation into all the circumstances, it may 
be possible to arrive at a decision whether it will be worth while 
to repair, redrill or even drill another well in order to obtain that 
production which it is clear that the poor producer cannot make. 


CONCLUSION. 

Although this paper has dealt to a considerable extent with the 
production aspect, and as remarked in the opening paragraph, this 
aspect is one of the primary objects of the Petroleum Geologist, 
yet it should be emphasised that the study of the geology, as being 
the investigation of the reservoir containing the oil, should logically 
take precedence over all other studies. 

The great amount of research carried out at the present time and 
of recent years by Production Engineers, while it has resulted in 
great advances in Production Practice, has of necessity been 
handicapped by the almost complete lack of reliable information 
on the physical data and characteristics of the reservoir from 
which the oil, gas (and water) are being withdrawn. 

There is on the one hand a very considerable expenditure in 
equipment and labour on each producing well, certainly for several 
months, and probably for some years, for the purpose of collecting 
production data, with the resultant calculations and experiments 
based on this data ; while on the other hand the desire for high- 
speed drilling causes a great reluctance to add to the few weeks’ 
drilling time the few days necessary to obtain, by coring or other- 
wise, the geological information from which can be determined the 
physical characteristics of the oil reservoir. It is surely from the 
central basic facts regarding the nature of and conditions in the 
reservoir that production problems should be approached, rather 
than attempting to solve them backwards, so to speak, from the 
external data such as flowing pressures, oil and gas measurements, 
gas/oil ratios, etc., which are merely the results of the conditions 
within the reservoir, 
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DISCUSSION, 


The President remarked that, when the author was speaking 
of the influence of faults, he recalled a case which occurred in the 
Gemsah field twelve or thirteen years ago. Well No. 10 came in 
as a very big producer—700 or 800 tons a day. Eventually it 
ceased to produce for some reason or other and a new well was 
drilled not far away—practically a duplicate of the original well— 
with the intention of tapping the same sand again. It was drilled 
to the point at which the other well had been producing, and a 
good deal further, without striking the producing sand. This 
must have been due to the presence of an unsuspected fault. 

The author had painted a terrible picture of the way in which, 
apparently, important inferences and correlations were drawn 
from one set of data, without taking into consideration others. 
That seemed to him a most unscientific proceeding. 


Professor V. C. Illing said that the author had ventilated a 
very important aspect of petroleum technology. The days when 
the geologist was considered to be merely the man who went out 
and made a preliminary study of an area to decide whether it was 
necessary to put down a test well had now passed. It was now 
realised that the petroleum geologist on the field was, in a certain 
sense, a trustee for the reserves of petroleum that lay underground. 
The author had presented in an admirable manner the fundamental 
principles which should guide the geologist in this task. When 
the work was carried out on the right lines, with due regard to 
essentials, and elimination of unessentials, the expenditure on 
geological work was amply justified in the reduction of unsuccessful 
wells and the protection of the underground resources. 

The task of the petroleum geologist being that of trusteeship, 
it seemed to the speaker that one might go further than the author 
had done in his paper, and take up such questions as gas conserva- 
tion, repressuring and other methods of extraction which hold 
out hope of a greater ultimate extraction from an oilfield. 

The author laid stress on the fact that accurate stratigraphical 
knowledge was always of fundamental importance to the geologist. 
The speaker agreed with the comment of the President, referring 
to a case cited by the author, that to take one set of data and 
disregard all others was certainly an unscientific method of attack. 
Primarily, in utilising paleontological evidence, the geologist was 
justified by the reliability of the method ; but this was not infallible 
and was subject to criticism under certain conditions. Sometimes 
fossil forms transgressed the lithological planes. In the case to 
which the author referred, to utilise only the paleontological to 
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the exclusion of the lithological evidence, when deciding where 
the casing was to be set, was certainly looking for trouble. When 
ype was concerned with the shut-off of water, one was dealing 
sith a problem in which the physical characteristics alone of the 
rocks were concerned, particularly their permeability and porosity. 
The speaker could not conceive, therefore, an adequate attack 
m such a problem which did not give full weight to all the litho- 
ygical factors. The speaker was very glad to hear that the author 
held the view that, in delineating structure, models were cumbrous 
methods of attack. Personally he had a mental horror of models. 
They represented finality, whereas geological opinion was essentially 
uid. Further, all the essential data and ideas should be pre- 
entable on paper with less expenditure of time and money. He 
would suggest that, although it was quite true that sections on a 
large scale had their uses, it was difficult to get a true mental 
perspective of a 30 ft. section, unless it was so far away that one 
could not read essential details. He suggested that smaller sections 
without some of the drilling data were equally useful, and above 
all else the speaker would like to emphasize the necessity of retaining 
the same vertical and horizontal scale. Ultimately the fundamental 
method of representation is in the form of a map ; firstly, a surface 
map, and then a series of diagrammatic representations of the 
structural conditions underground in the form of stratum contour 
maps. In the construction of these, the faults should be contoured 
as well as the beds, and their changing positions in space thus be 
brought home to the geologist. It was difficult to visualise without 
some such aid the changing position of fracture planes, and this is 
brought home more definitely by such means than by sections 
which are necessarily restricted to single vertical planes. One had 
to forget completely the position of the faults as they were at the 
surface and accustom one’s mind to their new positions underground. 
This was only achieved by a succession of maps in which the fault 
positions, so far as possible, were put in the positions where they 
hit the different horizons in which one was interested. When 
such maps were made one realised that every fault intersected a 
bed in two positions, and on all normal faults with a definite hade 
there was a hiatus or a zone of elimination in which the bed did 
not exist. If this bed was the oil sand the importance of this zone 
of elimination was obvious, and therefore all such zones should be 
indicated as far as possible on a map which should be consulted 
in the case of every proposed location. 

It was unfortunate that the author had written the paper under 
certain difficulties. A good deal of valuable additional evidence 
would have been added had he been able to deal with actual 
examples, but the speaker felt that the paper filled a definite need. 
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Mr. T. Dewhurst said that, after a first reading of the paper, 
he was in general agreement with the author and there was no 
special point that he would criticise. He would, however, like to 
state that in his experience the primary essential was an absolutely 
accurate and detailed large scale topographical map. He had 
seen innumerable errors arise through the absence of that simple 
first provision. 

The next essential was an accurate geological map of the oilfield, 
and he would urge that mapping should not be confined to the 
central core of the field, but should extend well down the flanks 
and pitches of the structure. The succeeding stage was to work 
out as far as possible the complete stratigraphy of the oilfield, 
from the highest bed exposed to the lowest bed reached in the 
deepest well. Every particle of evidence obtainable should be 
utilised for the purpose of correlating the stratigraphy of the oil- 
field with that of the region in which the field was situated. 

A further stage would be to attempt—difficult and even impossible 
though its achievement might be—to make cross-sections of the 
oilfield down to maximum drillable depth. The attempt to do 
that would keep one on the look-out for evidence bearing on the 
underground structure ; one would be ready to seize on any and 
every pertinent piece of information which became available. 

Professor Illing had referred to the limiting conditions under 
which the paper was written, and that presumably applied to the 
author’s comment on the Schlumberger method of electrical coring. 
If it were possible, however, for the author to give data, evidences 
or examples justifying the definite statement he made in regard 
to the value of that new method, they would be very much appre- 
ciated. 

In regard to faults, he was completely in agreement with the 
author; in fact, had he written the paper he would have 
endeavoured to be even more emphatic, and would have urged 
that special coring be carried out until the underground trends 
of all the important faults of the field had been thoroughly worked 
out. That was a matter of very great importance to the correct 
understanding of the accumulation of gas, oil and water in an oilfield. 

In regard to correlation of wells, it was clear, as the President 
had pointed out, that evidence of every kind should be taken into 
consideration and given due weight. 

The conclusion of the paper might at first sight appear very 
elementary, but it seemed to him to be a most valuable summing-up 
of the whole position, and he would even go so far as to 
that those concluding remarks might be written in letters of silver, 
if not of gold, in the main office of every oilfield. 
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He had one very important criticism to make and that was 
that the paper was all too short. He hoped that opportunities 
would arise for the author to write a series of papers, possibly one 
in elaboration of each main section of the present paper, for each 
of the sections was of sufficient importance to merit such treatment. 


Dr. A. Wade said that the author had given a very thoughtful 
and well-considered account of the functions and duties of the 
oilfield geologist, and in doing so had served a very good purpose. 
It was advantageous to have those duties and functions set forth, 
and for ideas to be crystallised and offered for criticism, amplifica- 
tion and amendment in discussion. That was something which the 
Institution should encourage and for which it should provide 
opportunities. 

He did not propose to discuss the various points touched on by 
previous speakers, but he thought that, while listening to the 
author, some of the old hands must have called to mind the condi- 
tions which existed in their early days. He had observed that 
the modern geologist could spend a considerable portion of his time 
in doing geology on his oilfield area; but some could remember 
the time when the last thing expected of the geologist was to do 
geology. 

Those days had, he thought, gone for ever. The geologist 
had now become a real specialist and was expected to do geology. 
In the old days, however, the geologist had to be prepared to do 
almost everybody else’s job on the oilfield, and to be able to step 
into almost any sort of work. The very fact that a paper such 
as this could now be written was ample proof of the progress and 
development which had taken place in the producing side of the 
industry during the last quarter of a century. 


Mr. T. R. H. Garrett agreed with Mr. Dewhurst that? the 
“ conclusion ”’ of the paper was a most excellent summary and was 
certainly correct. 

There were one or two small criticisms of the paper which he 
would like to make. The author had ‘said: “ The structure can 
only be deduced when the complete stratigraphy is accurately 
known.” In most cases that was no doubt so, but it was conceivable 
that one could have a perfect idea of the structure without knowing 
anything about the stratigraphy. If, for example, one had 20 ft. 
of limestone in a thick series of clay, a geophysical survey of the 
ground would give a complete idea of the structure, although one 
might not know anything at all about the stratigraphy. However, 
that was only a minor point. 

The author also said: ‘“‘ The rest of the uncored stratigraphical 
column, and by far the larger part of it, being unknown or at 
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least very imperfectly known, the passage of structural features 
or the variations and anomalies in the apparent thickness of beds 
due to structural conditions cannot be observed,” and had already 
said that the coring was done in the neighbourhood of the oil. 
bearing series, so it might be presumed there was some reason for 
knowing there was no oil in the other part. Why, therefore, did 
one want to know the changes of apparent thickness in unprofitable 
sandstones 

A little further on the author said: ‘‘ There would seem to be 
no understandable reason why the accumulation of oil should 
pay heed to the areal or vertical distribution of either micro- or 
macro-fossils.” Perhaps it did not pay heed to the distribution 
of the fossils, but possibly the change in distribution of both of 
them was due to the same cause. Naturally the oil must occur, 
in commercial quantities at all events, in porous beds, generally 
sandy. Certain species preferred to live in sandy beds, while 
others lived in clays. It is granted that a great number of species 
would live in both, but in Rumania, for example, there was the 
“ Congeria Romana,” which was entirely a clay-living animal and 
never found in a sandy bed; the assemblage of fossils is the 
important point. 

Towards the end of the paper the author said: “In general it 
may be remarked that it would seem most probable that the 
exploitation of two or more distinct levels simultaneously will 
never give the total or ultimate production that would be obtained 
by exploitation of the levels separately.” That is so in the case 
of big wells, but there were cases where, for instance, there were 
several oil horizons, none of which was very great in total amount. 
In one field which the speaker knew, wells were drilled to the 
bottom of the whole series, and after the initial flow (very few 
flowed initially) the seven or eight horizons were all pumped 
together at about 10 to 15 tons daily, and one certainly got the 
total production and the ultimate production from those beds. 


Mr. A. Beeby Thompson said that perhaps the most important 
fact brought out in the paper was the value of coring. Coring 
was the most important development in oilfield engineering of 
recent years, as it furnished information of the greatest value to 
the geologist. Dr. Wade had referred to the often-expressed 
questionable usefulness of a geologist on an oilfield in the past, 
but it might fairly be asked what could a geologist do on a produc- 
tion oilfield in the old days, when he was given so little data from 
wells? The driller brought him a handful of debris with the remark 
that it came from such a depth after drilling so many feet, but 
much of the material he brought was composed of cavings from 
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higher beds disturbed by percussion tools or movements of casing ; 
consequently it was exceedingly difficult to draw any useful deduc- 
tions from the resulting examination. 

Now that coring had been brought to such a high state of perfec- 
tion definite and reliable data was procurable from wells and one 
was able to measure the thickness of individual beds, see their 
natures in bulk and to get fossils in a good state of preservation. 
No blame could be cast on geologists or the companies in the old 
days for not employing geologists more on sub-surface duties, 
because the amount of useful work they could perform was so 
very strictly limited with percussion drilling. 

In addition to actual cores, which give so much valuable informa- 
tion, there was now available the Schlumberger electrical coring 
device, which had given such wonderful results in territory where 
the author of the paper himself had been working. It was now 
possible in many cases to correlate accurately beds between wells 
by that process so that particular strata could be traced for long 
distances. That was an innovation of immense value to the 
geologist. 

There was one point on which he would like to comment, namely, 
the vexed question of how many productive sands should be 
simultaneously producing from a group of oil measures. That 
subject was to-day puzzling many petroleum technologists in 
some fields where a succession of ill-defined oil sources made up 
the productive series, sometimes interstratified with water-bearing 
sands. It was true that much information was obtainable by 
coring, but it was not always possible to decide which were the 
most prolific oil sands. At the present time in quite‘a number of 
fields deep wells, which were very expensive to sink, were being 
deepened at further expense in the hope of picking up productive 
sources in the zone below those which had been previously yielding, 
but it was frequently found that lower sands of favourable appear- 
ance and oil content did not yield nearly so freely as the higher 
sands of similar character and thickness which had already been 
exploited. Generally there seemed to be definite impervious 
layers isolating one sand from another, but loss of pressure seems 
to have taken place, perhaps through the medium of minor faults 
leaving the lower sources deprived of their potential energy. The 
disappointing results of deepening justify the contention that it is 
sound policy to expose as many sands as possible in a productive 
zone before putting a well into production. 

Mr. J. W. Weil, in reply, said that with regard to Professor 


Illing’s remarks as to the size of the sections, it would seem necessary 
to use a scale such as 1 : 1000 where detailed stratigraphical data 
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is available, for on this scale a bed of 2 to 3 ft. in thickness cap 
be adequately shown, whereas on smaller scales such detail is lost - 
also where there is a considerable amount of other data, which 
should be put in graphically. Having these detailed sections 
they can be reduced simply and quickly in order to give a true 
perspective of the structure of the field. 

So far as the position of faults was concerned, a series of strati. 
graphical maps representing different beds would show the faults 
in different positions where they cut each succeeding bed. There 
was also another point, namely, that where a fault cuts folded 
formations with changing dips, the trace of the fault on a bed (as 
delineated on a structural contour map) is a curve and not a straight 
line, the amount of curvature depending on the hade of the fault 
and the curvature of the beds. In the case of strongly folded beds 
and a fault appreciably off the vertical, the curvature of the trace 
of the fault may be quite considerable, so that it would be desirable, 
where at all practicable, to contour the fault plane. 

With regard to Mr. Dewhurst’s remarks, more than one paper 
has been published by M. M. Schlumberger describing the Electrical 
Coring Process, and containing resistivity diagrams of wells in 
many parts of the world. He had seen himself some very accurate 
results in stratigraphical correlation, beds down to a few feet in 
thickness being easily recognised in a large number of wells, and 
the whole stratigraphical column being readily correlated in detail 
from well to well. Furthermore, the author has had experience 
of a number of cases in which edge water or bottom water in an 
oil sand could be easily detected from the electrical logs so that the 
water table in the oil sand could be defined with the greatest 
accuracy. He was gratified to note Mr. Dewhurst’s views as to the 
importance of faulting. He would say that the apparent rapid 
change of thickness and lithology of beds, and the sometimes 
bewildering variation of oil, gas, or water content of beds, will fall 
into simple and adequate explanations when the true structure, 
especially as regards minor faulting, is known. 

He agreed with Dr. Wade’s observations and remarked that the 
process of specialization is of recent growth, that is the specialization 
into the three main groups of Production Engineers, Petroleum 
Engineers and Oilfield Geologists who have time to do geology, 
replacing Geologists who were expected to turn their hands to 
everything with the possible exception of geology. 

In reply to Mr. Garrett’s question as to why one should want to 
know the changes of apparent thickness in unprofitable sand- 
stones, this matter falls under the heading of the previous remarks, 
since it is desirable to know the whole stratigraphical column in 
detail, in order that structural] features can be detected. 
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With regard to the question of simultaneous production his 
paper Was based on his own experience of wells of high or moderately 
high production, and usually high pressures. He could quite 
understand that in such a case as Mr. Garrett mentioned the whole 
production would be obtained by having all levels open together. 

With regard to Mr. Beeby Thompson’s remarks, he pointed out 
that the advance of the technique and practice of coring coincided 
more or less with the growth of that specialization which allowed 
time to the geologist to do geology. Whichever was cause and 
whichever was effect, the practice of coring certainly provided 
weurate data for the geologist to work on, in contrast with the 
times when very little reliable information was available to him. 

On the motion of the President, a hearty vote of thanks was 
yeorded to the Author and to those who had taken part in the 


discussion, and the proceedings then terminated. 
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THE INSTITUTION OF PETROLEUM TECHNOLOGISTS 


Presentation of Redwood Medal. 


A Special Meeting of the Institution was held at the Hall of th 
Royal Institution, Albemarle Street, London, W.1, on Friday, 
October 7, 1932, at 3 p.m., for the purpose of presenting to Dr. 
L. Edeleanu the Redwood Medal. Mr. J. Kewley, President, 
took the Chair. 


The President said the meeting would undoubtedly be regarded 
by the Institution as an historical event in its life, as it would be 
by Dr. Edeleanu in his. The first presentation of the Redwood 
medal under the new conditions of award was of special significance 
to the Institution ; to Dr. Edeleanu it represented, he hoped, a 
worthy recognition of his valuable life work. 

The Redwood medal, he recalled, was instituted by Mr. Alexander 
Duckham, in 1923, in memory of the late Sir Boverton Redwood, 
the founder and first President of the Institution. It was then 
given for the best paper read before the Institution by a single 
author. It was a purely domestic medal awarded for work done 
within the Institution. Its value was duly recognised and care. 
fully guarded by the Council, so that it was under those conditions 
awarded only three times. In those days the Institution was 
young, and though now only eighteen years old, in actual effect it 
might certainly be regarded as having attained its majority. The 
Council, feeling that the Institution’s reputation was now so well 
established that a medal awarded by it would be regarded as a 
real honour, decided, therefore, to establish the Redwood medal as 
the Institution’s premier medal, and to award it, irrespective of 
membership or nationality, to those who by their work had estab- 
lished their right to international recognition as benefactors to 
the petroleum industry. It seemed fitting on that occasion, the 
first presentation of the medal in its full significance, to say a few 
words about the career of the man whose memory it recalled. 

Boverton Redwood was born in 1846. He was educated as a 
chemist. He had served on the Council of the Chemical Society, 
and was honoured by election as President of the Society of Chemical 
Industry. In 1869 he was appointed Secretary and Chemist to 
the Petroleum Association, and turned his attention to the study 
of ‘mineral oils, which were then just finding their way to the 
British markets. His earliest recorded work in connection with 
mineral oils was that on the testing of flashpoints, then a very 
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important problem, carried out in conjunction with Sir Frederic 
Abel. He was perhaps best remembered by his work on viscosity, 
which resulted in the design of the Redwood viscometer, which 
was still the standard British instrument for the determination 
of that constant for lubricating and fuel oils. It was not surprising 
that the advent of the motor-car claimed his attention. More 
than thirty-three years ago he had the first four-cylinder Daimler 
car constructed to his order in this country, the standard model 
for Daimlers being then two-cylinder. In June, 1898, the Prince 
of Wales, afterwards King Edward VII., took his first motor drive 
in Redwood’s car, which he selected out of five others, as in addition 
to its four-cylinder engine it had the feature then almost unique of a 
glass screen and a storm canopy. 

As technical adviser to many companies Redwood travelled 
widely, visited many of the then known oilfields, and soon became 
known as an authority of world+wide repute on the many problems 
which the new industry presented. 

Anyone who had studied the early editions of Redwood’s well- 
known book must be impressed with the vast amount of informa- 
tion he had acquired and so well set out in those early days, and 
what a valuable place in the literature of the period that book 
must have held. One could not think of petroleum without 
thinking of Redwood. The Institution might well be proud of 
its founder and of the association with his name of its premier 
medal, the highest honour it could bestow. 

As the name of Redwood was a household word in petroleum 
circles in his day, so the name of Edeleanu was certainly so to-day. 

Dr. Edeleanu was going to tell the meeting shortly the story of 
his life work, but, if he might be permitted, he wished to tell those 
present very shortly something of his own history which his modesty 
would prevent him from mentioning. 

Dr. Edeleanu, too, studied chemistry and worked with Hoffman. 
In his early life he worked in England as assistant to Professor 
Hodgkinson at the Royal Artillery College, and while in this country 
came into contact with Thorpe and Meldola. Professor Hodgkinson 
was still alive, aged eighty-two, and would have been delighted 
to come to that meeting if his health had enabled him to do so. 
In 1889 Dr. Edeleanu returned to Rumania and carried on his 
researches in the realm of organic chemistry. 

He naturally turned his attention to petroleum and attended 
the first petroleum congress in Paris. At the congress in Bucharest, 
in 1907, his reputation was already well established, and he was 
chairman of the section dealing with petroleum technology. He 
was known to all petroleum men by his discovery and develop- 
ment of the process of extracting mineral oils by means of liquid 
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sulphur dioxide. The development of this process and its world. 
wide application he would leave Dr. Edeleanu himself to describe 

The putting into practical operation of such a process in those 
days was a great piece of work. Those who knew or were connected 
with the industry then would appreciate what this meant. The 
refining of petroleum in those days was an operation of a crude 
and unscientific nature. The plant was inefficient, and the operating 
methods still more so. It was a great triumph to introduce into an 
industry so fettered with rule-of-thumb methods an operation in. 
volving skilled scientific technique. What was still more to be 
admired was the energy and concentration which, in spite of the 
lack of interest at first displayed by those who should have 
appreciated, he had applied to the development of the process 
both from the chemical and engineering standpoints, until it, as 
technologists now knew it, was a model of what a large-scale 
operating plant should be. He was sure that oilmen all the world 
over would be unanimous in agreeing that a better choice of a man 
whom the Institution should honour could not be made. 

Members would be particularly pleased to see at that meeting 
also Dr. Rosenberg, the Managing Director of the Edeleanu 
Gesellschaft, who had been associated with the technical develop. 
ment and manufacture of Edeleanu plants from the very beginning. 
Of his work one might surely say proxime accessit. In handing 
the medal to Dr. Edeleanu he desired to convey with it the great 
admiration which the Institution had for the part he had played 
in the development of petroleum technology, and the hope of all 
the members that he might live long to enjoy the leisure to which 
he was certainly entitled as one who had succeeded in the object 
after which they all strove, that of making two blades of grass 
grow where only one grew before. 

The presentation of the medal was then made amid cheers. 


The following paper was then read :— 


The Refining Process with Liquid Sulphur Dioxide. 
By Dr. L. EpELEaANv. 


I wit begin this address by stating that I am proud of the 
distinction of having been selected as the first recipient of the 
Redwood medal under the new regulations, and I wish to express 
to the President and to the Council my gratitude. I also make an 
indebted reference to the founder of the Institution, the late 
Sir Boverton Redwood, always present in our memory. 

Since I began research work in petroleum chemistry, 25 years of 
my life have been mainly devoted to the development of the refining 
process with liquid sulphur dioxide. In this period much has 
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already been written on the subject, and | am afraid that by outlining 


Bi the history of the process I am reverting on matters already known 


to you. 
The process came into existence with the incipient need for 


better burning oils ; it progressed and widened in scope in the course 
of years, being finally brought to its present stage when it can be 
used as an improved treating method for practically all classes of oils. 

The line of thought which induced me to search for a new refining 
method was the necessity of obtaining from Rumanian lamp oil 
distillates products competitive with Pennsylvania kerosine. My 
investigations were carried out first in the laboratory of the 
Rumanian Geological Institute. At the time I was fortunate in 
meeting Dr. Solmssen, now one of the managers of the Deutsche 
Bank and Disconto-Gesellschaft and President of the Boards of 
the Deutsche Erdoel-A.G. and the Edeleanu-Gesellschaft m.b.H., 
who was then on the point of initiating the participation 
of his group in the Rumanian Oil Industry. Dr. Solmssen 
sponsored my invention and, realizing the value of combining 
sientific with practical work, nominated me as manager of 
the Vega Refinery Plant. I was thus enabled to transfer to the 
industry the laboratory results by co-operating more than thirty 
years with the Disconto-Gesellschaft which, as well as the Deutsche 
Erdoel-A.G., invested the money necessary for the development of 
my process. The success of my investigations is largely due to 
this co-operation, which gives a striking example of how well- 
directed capitalism can help scientific and industrial progress to the 
benefit of all concerned. 

With regard to the scientific development of my process I first 
had to determine the group of hydrocarbons which were impairing 
the burning qualities of the Rumanian kerosine, then to find a 
method to remove such undesirable constituents. I showed in a 
paper to the International Petroleum Congress of 1907! that acid 
sludge from kerosine treatment with fuming sulphuric acid can be 
split up under the action of superheated steam, and by this action 
the hydrocarbons chemically bound to the acid could be separated 
and recovered. This recovered fraction, consisting substantially of 
aromatic and unsaturated hydrocarbon groups, was tested separ- 
ately, and the results compared with those obtained under similar 
testing conditions from the original distillate and the refined product. 

From the results of these experiments I drew the conclusion that 
the aromatic and unsaturated hydrocarbons were undesirable 
constituents in lamp oils. Substantial elimination of these groups 
of hydrocarbons could be effected either by treating with high 
percentages of fuming sulphuric acid which, however, would result 
in appreciable loss of material and reagent, or by a physical method 
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of separation using an adequate solvent. Such a solvent, apart t 
from a special selective character, should be easily available and Vega | 
recoverable. 


Distillot d $0. improv 
vessel 


Pressure equalising lines or gas outlet 
Fie. 1. 
OLD TYPE LABORATORY APPARATUS. 


After experimenting with various usual solvents the investi- 
gations led me to consider liquid sulphur dioxide for the purpose TI 
indicated, which proved satisfactory from all points of view. rang 

For experimental purposes I developed a special laboratory] to a 
apparatus as shown in Fig. 1. At the same time a small experimentalf pres 
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it, apart t of half-technical size was erected on my suggestions at the 
vble and Vega Refinery (in 1909). Later the laboratory apparatus was 


et 


improved by Hess according to the diagram shown in Fig. 2.'° 


Pressure equalising lines or gas outlet 
Fic, 2. 
NEW TYPE LABORATORY APPARATUS. 


The action of liquid sulphur dioxide on a distillate of kerosine 
range is as follows: First, sulphur dioxide dissolves in the oil up 
to a saturation limit which varies according to the temperature, 
pressure and quality of oil. Beyond this saturation point a 
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separation occurs in the solution, the lower layer consisting of 
sulphur dioxide with the carbon-rich compounds of the oil dissolved 
therein. The selective action of SO, is different for the various 
groups of hydrocarbons, and is also a function of temperature. 
Paraftin hydrocarbons are practically insoluble in sulphur dioxide. 
Naphthenic hydrocarbons are but slightly soluble at the low 
temperature of -10° C., the solubility increasing, however, sensibly 
with increasing temperature. On the other hand, aromatic and 
unsaturated hydrocarbons are soluble in sulphur dioxide at all 
temperatures. Inasmuch as the raw kerosine distillate consists of 
a mixture of the different groups of hydrocarbons, the solving 

is of a more complex nature, because with increased content 
of aromatic hydrocarbons in the liquid sulphur dioxide the paraffin, 
and especially the naphthenic hydrocarbons, tend also to dissolve 
in the mixture. 

Originally I applied the above described selective solving 
property of sulphur dioxide for treating kerosine distillates rich in 
aromatic and unsaturated hydrocarbons.*,*,* It proved, however, 
from the very beginning also as an adequate method for simul- 
taneously reducing the content of sulphur compounds of these 
distillates. This important feature enhanced the application of 
the process. Table I. illustrates the illuminating power of a 
number of distillates treated both by the sulphur dioxide and the 
sulphuric acid method. 

Table II. shows the effect of the treating temperature. It will 
be noted that at the higher temperature the separation is less 


Taste II. 
Kerosine Distillates treated with Sulphur Dioxide varying the Temperature. 
Treated at — 10° C. Treated at +10° C. 
vit Specific 
Gravity 8 
Gravity Gravity Gravity 
Treated Treated 
Distillate. Extract Extract 
Bustenari 0-8195 0-8030 0-8650 0-8060 0-8462 
Campina 0-8125 0-7968 0-8940 0-8008 0-8605 
Moreni. . oe 0-8185 0-8050 0-8688 0-8070 0-8398 
Tintea ee 0-8200 0-8090 0-8730 0-8108 0-8482 
Tustanovice 0-8100 0-7970 0-8870 0-7990 0-8630 
Mexico 0-8020 0-7926 0-8640 0-7932 0-8472 
Peru .. “* 0-8175 0-8116 0-8630 0-8122 0-8520 
Grossny oe 0-8160 0-8062 0-8758 0-8092 0-8480 
Bibi-Eybat .. 0-8160 0-8085 0-8860 0-8115 0-8495 
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efficient. Table LII. indicates the decrease of sulphur content jn The | 

distillates treated with liquid sulphur dioxide. sulphu 
Taste III. 

Sulphur Content of Kerosines before and after Treatment with Sulphur Dioxide 


Sulphur Content. 


Specific 
Gravity 
Origin of after Treat- Sulph 
Kerosine. Treatment | u'phur 
with jOXide and 
Sulphur 
men 
Dioxide. with 
4-1% 


After Treat. 
After ment with 


Mexico 0-07%, 0-01% 
Mexico 0-049, 
Mexico ve 0-03°,, 
Texas .. , 0-01°, 
Persia .. 0-06, 
From Shale - 


In connection with this application of the process for treating of 
kerosine distillates, it has soon been realized that the fraction of 
the extract distilling up to 200°C. can be used as an industrial 
solvent. Table IV. shows its qualities as compared to ordinary 
white-spirit. Taste IV. 

Solvents obtained from Kerosine. 
White spirit, White spirit, White spirit, 
ntine Turpentine Turpentine 


substitute by substitute substitute 
obtained from 


Kerosine 
Extract Cut 


Colour ee ee ee ee Water white. 


Flash, Pensky-Martins closed cup 24°C, 


Drying quality .. ee .-| One drop leaves no fatty stain on resin- 
free paper after exposure for 30 minutes. 


*Engler Distillation :— 
Up to 130°C. .. “a 
140°C. . 
150°C. .. 
160°C. .. 
170°C. .. 
190°C. .. 
200°C. .. 
210°C. . 


* The results are given in full half per cents 
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The more difficult it is to treat a kerosine distillate by the ordinary 
sulphuric acid method, the more evident are the advantages of 
the new process. This is accounted by the following factors :— 
1. The highest quality of finished products can be obtained 
independent of the quality of the starting distillate ; 
2. The process yields quantitatively a raffinate and an extract 
totalling in weight the amount of the charging stock ; 
3. The sulphur dioxide exercises no chemical action, leaving 
unaltered the chemical structure of the constituents both of 
the raffinate and the extract (this last being suitable for many 


tent in 


D loxide. 


valuable uses) ; 
01% 4. The sulphur dioxide used in the process is completely recovered 
ae therein and acts also as cooling agent in the process. 


TTT TTT 


pirit 

from Standard Gasoline 

Cut ——-— Cracked Gasoline I 

——- =Jimproved according to Fdeleanu Process 

= Jimproved according to Edeleanu Process 
Fic. 3. 

3in - DISTILLATION RANGE OF STANDARD GASOLINE, CRACKED GASOLINE AND CRACKED 
tes GASOLINE IMPROVED ACCORDING TO EDELEANU PROCESS. 


With the growing demand for anti-knock motor fuels, the lighter 
cut of the extract from kerosine treatment proved useful as a dope 
for gasoline to increase the octane number. Following the line of 
thought that an increased proportion of aromatic and unsaturated 
hydrocarbons in gasoline would increase the knock rating, I 
developed the special application of my process for this purpose. * *” 
In this application the extract of the heavier cut of the cracked 
or straight-run gasoline distilling, say, between 165° and 220°C. 
is returned to the gasoline portion distilling up to 165° C., while 
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the remaining raffinate may be used (if from a straight-run product) 
as a narrow-cut premium kerosine. The elimination of the high. 
boiling saturated hydrocarbons from the cut 165-220°C., which 
mainly cause knocking, improves at the same time the volatility 
of the gasoline. For consistent results this method implies also a 
preliminary light treatment with sulphuric acid. Fig. 3 and 
Table V. illustrate both the effect on volatility and knock rating. 


TasBie V. 
Results in improving the knock rating of Gasolines. 
Test motor: Armstrong. 
Speed of motor: 750 r.p.m. 
Compression ratio: 1:7 to 1: 5. 
Temperature of water and air supply : 50° ©. (122° ¥.) 


~ 


Gasoline . Benzole Octane Benzole Octane Octane 
number.) | Bumber. number. number. 


Treated with $0, 
and H,30,, but 
without elimin- | 28-3 24-0 20-4 16-1 
ation of high- 67-0 64-5 62-7 60-7 

ling hydro- 
uble in 


Treated with 80, 
and The 
high - boiling 43-7 448 44:3 42-0 
hydrocarbons 75-9 766 76-3 747 
insoluble in SO, 
are eliminated. 


Based on the experience of treating kerosine, the process was 
further applied for refining lubricating oil distillates. These 
stocks, when treated with sulphur dioxide, become lubricants 
showing a better viscosity, low Conradson carbon residue, and 
greater resistance to oxidation. Data of the raw and treated stocks 
are shown in Table VI. 

An important adaptation of the process for the treating of 
lubricating oils is the manufacture of high-grade turbine oils, 
transformer oils, and white medicinal oils. Typical treating 
results obtained in practice for such oils are shown in Table VII. 
I must observe that the advantage of this method applied to the 
manufacture of transformer oil is the possibility of obtaining 
products meeting the various specifications as used in different 
countries by varying either the quantity of sulphur dioxide and/or 
the finishing method. 

The first commercial plants were designed following essentially 
the laboratory procedure. It was at that time a batch system 
consisting mainly of 5 elements : a distillate cooler, an SO,-cooler, 
a mixer, a raffinate evaporator and an extract evaporator as shown 
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oduct) VI. 
© high. | Results obtained in treating different Lube Oile with H, SO, resp. SO,. 
which Solidifica- 
a Viscosity Engler at Conrad- 
After- 8 Flash tion tem- 
latility Treatment. | treatment. perature 
A and Engine Oil from Binagadin (Russia). 
Original 0-930 | 190° | 435 | 62] 153 | —18° | 
7% 0-925 | 193° | 380 | 59] 154] —18° | 0-08 
3% activated 
day (Askanit) _ oo23 | 180° | 402 | 55 | 162 | —18° | 007 
at 170° C. ' 
| 320 | }o-o0s | 190° | 337] 56 | 154] —18° | 
Engine Oil from Mosul 
Original om2 — 18-7 | 254 | +05° | 201 
owes | 27s | — | 193] 246] +1° | 08s 
Oo SO,-refined Finished 0-912 11 | 216 | +2° 0-36 
number. Cylinder Oil from Binagadin (Russia). 
Original 0-951 | 230° 265 | 263 | —4+ O-4 
6% H,SO, — 0-942 | 229° - 210 | 241 | —35° | 0-36 
soyrefined | 5% ectivated | | | — | i671) | 
Cylinder Oil from Mosul 
Original 0-962 — 75-8 | 532] <o° 6-29 
| 80,refined Finished 0-930 308 | 333 | +2° 2-41 
747 
Tasre VII. 
| Results obtained in treating Transformer and Turbine Oils with H , SO, resp. SO ,. 
was Viscosity Engler Solidification 
hese | Treatment. | - vity.| °C. 
ants | 20°C. | 50°C. 
and | Transformer Oil from Venezuela. 
ocks Original = 0-915 | 159° 5-38 | 1-90 | Below —20° _ 
30, refined 0-877 | 150° | 451 | 100 | Below—20°] 0-:04%° 
vils Transformer Oil from Mosul. 
in Original 0-910 | 198° 839 | 243 —15° 
10% 3% clay | — 7-76 | 2-33 —15° 0-05%* 
Tl. Finished | 0-868 6-78 | 2-27 —i1° 0-03%* 
the Turbine Oil from Venezuela. 
ve Original “ime 0-932 | 192° | 2389 | 398 | Below —20° ~ 
soyretined | — | 1500 | 333 | Below—20° | 
Turbine Oil from Mosul. 
ll Original 0-928 | 232° 5-69 —12° 

y 8% 3% clay 0-914 5-31 0-00%** 
SOyre Finished | 225° 4-49 —¢ 0-04%°* 
sia * According to German specifications (70 hr., 120° C. with 0,). 
vn ** According to German specifications (50 hr., 120° C.). 
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in Fig. 4, which is a flow diagram of the old batch SO, treating 


process. These plants were also provided with cold exchanging 


apparatus and proper condensers for recovering the SO,. 


Fie. 4. 


FLOW DIAGRAM OF THE OLD BATCH PROCESS. 


The incoming distillate and the liquid sulphur dioxide were 
precooled in the aforementioned cold exchanging apparatus. 
The cooling system in connection with the process in these first 
plants was kept independent of the treating system, although 
liquefied sulphur dioxide was also used as cooling medium. It 
was feared at that time that impurities and/or moisture from the 
distillate could get into the cooling system. 

In the batch plant the five elements were periodically filled and 
emptied. The pumps were in discontinuous operation, and the 
different valves were opened and closed according to the phases 
of the process. 

The described batch system of operation, although of some- 
what primitive design, proved successful in the first plants built. 
The requirements of steam for the process were partly covered by 
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the exhaust steam of the driving engine ; in total about 600 kgs. 
(1320 lb.) of steam were then needed when treating 1000 kgs. of 
kerosine distillate with 75 per cent. by volume of SO,. The 
consumption of sulphur dioxide was 5-6 kgs. (12 lb.). 

In spite of the favourable results of the first unit, much pessimism 
prevailed at that time as to the possibility for an extensive applica- 
tion of the process. I feel, therefore, obliged to mention Messrs. 
D. Pyzel and J. E. F. de Kok, of the Bataafsche Petroleum Maat- 
schappij, who, after inspecting at Rouen the first commercial 
plant built, had the courage to recommend to their company 
the adoption of this process, and by this action became the pioneers 
of the sulphur dioxide treating method. Much co-operative work 
has later been done by the companies using the process, and I 
take this opportunity to express my thanks to their staffs. 

Considering the great quantities of distillate which have to be 
refined and the disadvantages of a batch system of operation, 
[soon realised the necessity of changing it into a continuous system. 
The possibility of this development had been shown by some 
preliminary experiments I carried out in a laboratory glass 
apparatus, and afterwards at the Vega Plant by replacing the 
batch mechanical mixer by a tower designed for continuous treat- 
ment in counterflow. 

But only in 1924, after the able co-operation of Hess, Cattaneo, 
Pfeiffer and Jodeck, the first industrial plant for continuous opera- 
tion was erected.” 

In this plant the above-mentioned tower type mixer was intro- 
duced. The distillate is made to enter near the bottom, while 
the liquid sulphur dioxide enters near the top. On account of 
the difference in the respective specific gravities, the distillate has 
an ascending motion through the tower and the SO, a descending 
motion. At a certain height in the tower there is a separation 
zone, and the raffinate is drawn from the tower at the top while 
the heavy extract is drawn from the very bottom. This system 
of counterflow treating resulted in a more efficient use of the 
treating agent, and in a reduction of the necessary process steam, 
which in these plants could entirely be covered by the exhaust 
steam of the driving engine. 

Simultaneously with the development of the continuous treating 
method, improvements were made on the thermal economy of 
the process; the cooling system was combined with the treating 
system, extensive use of heat exchangers was introduced and 
substantial economy of energy and compressor capacity was 
accomplished by the adoption, on the recommendation of Cattaneo, 
of multi-stage high-pressure evaporators, 
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At present the guaranteed consumption figures per 1000 kgs. 
distillate in a medium-size kerosine plant are as follows :— 


Steam .. .. 340 kgs. (750 lb.) 

Power .. a's .. 42 KWH 

.. 2-2 kgs. (5 1b.) 

Circulating water .. 22cu.m. (4850 Imp. Gall.) 


The flow diagram of the process in its present stage of develop. h)/™ 
ment is shown in Fig. 5. The description of the plant and operation 
is substantially as follows :— 

The distillate (kerosine or light lubricating oil) to be treated 
enters at first the vacuum tank, where it is degasified. From the — 
vacuum tank the distillate is passed through the distillate pre. 
cooler into the distillate cooler by the distillate pump. The cold 
raffinate (refined oil) coming from the mixer is passed through 
the pre-cooler in counter-current to the warm distillate. In the 
distillate cooler the distillate is cooled down to a lower tempera. 
ture simply by injecting liquid SO,, which cools the distillate by 
evaporating. 

The cold distillate is then pumped into the lower part of the 
mixer by means of the cold distillate pump. 

In the mixer the distillate comes in close contact with cold 
liquid SO,. The liquid SO, is taken from the SO, collector and 
passed through the SO, precooler into the SO, cooler. The cold 
extract, coming from the mixer, passes in the precooler in counter. 
current to the liquid SO,. The temperature of the liquid SO, is 
lowered again in the SO, cooler simply by evaporating part of the 
SO,. Thereafter it is pumped into the upper part of the mixer 
by means of the SO, pump. In the mixer the distillate travels 
upwards, whereas the much heavier SO, travels down. The 
extract, which settles in the mixer, is continuously drawn off 
from the bottom by the extract pump. 

From the mixer the cold extract is passed through the SO, 
precooler precooling the liquid SO,, and further passes through 
the extract preheater I. and II., where it is preheated to a higher 
temperature. In a series of evaporators the SO, is then evaporated 
in four pressure stages. By gradually lowering the pressure from 
170 lb. to high vacuum and raising the temperature in the four 


stages practically all SO, is evaporated and liquefied again in the J V#P 
condenser. of wa 
The hot extract leaving the fourth stage is passed by a pump § >y ™ 
through the extract preheater I. and out to storage. of wa 
The cold raftinate leaving the mixer near the top is passed by Tn 
means of the raffinate pump through the distillate precooler, § £%5¢5 
press 


precooling the warm distillate, Thereafter it is passed through 
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the raffinate preheater, where it is preheated to a higher tempera- 
ture, and then to a system of evaporators in which the SO, dissolved 
by the raffinate is evaporated in three pressure stages. The SO, 
vapours drawn off at atmospheric pressure are passed through a 
gas cooler and a drying tower before going to the compressor. 


7 


50, Pre Cooler 


Pump 


50; 


FLOW DIAGRAM OF THE NEW CONTINUOUS PROCESS. 


Vapours of light oil are condensed in the gas cooler. The traces 
of water carried into the system by the distillate are eliminated 
by means of the drying tower, in order to prevent accumulation 
of water in the SO, and danger of corrosion. 

In spite of degasifying the distillate, air, vapours of oil or inert 
gases may accumulate in the system and raise the condenser 
pressure. To get rid of such undesirable gases an air bleeder is 


mounted on top of the SO, collector. 
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- Fig. 6 shows the special mixing device and accessories used when 

treating heavy lubricating stocks. The operation is as follows 

The distillate to be treated enters the first mixing pump, together 

with the second extract coming from the second settling tank. 

Both liquids are thoroughly mixed up in the mixing pump and 

transferred to the first settling tank, where they separate again, 
Suing From the Distillate Cooter 


SPECIAL MIXING DEVICE FOR HEAVY LUBRICATING STOCKS. 


The first extract leaving at the bottom is passed to the evaporators, 
whereas the distillate flowing over the top enters the second mixing 
pump together with the third extract coming from the third settling 
tank. In the fourth mixing pump the distillate finally meets 
fresh SO, coming from the SO, cooler, and after being mixed up 
the mixture enters the fourth settling tank, separating into extract 
and raffinate. The fourth extract goes to the third mixing pump, 
the raffinate flows into the raffinate tank, and from there is passed 
to the raffinate evaporators. 

In order to replace the SO, losses Hess proposed to saturate 
the fresh distillate with sulphur dioxide gas. Fig. 7 shows a 
sulphur dioxide production plant by which it is possible to carry 
out this suggestion. This plant, combined with a treating plant, 
is very useful for those refineries using the process in countries 
where SO, supply is difficult. The operation is as follows :— 

SO, is produced by burning sulphur. The sulphur is periodically 
supplied to the burner. The air, necessary for combustion, is 
delivered by the air compressor and enters the sulphur burner 
after passing the air vessel. The combustion gases, containing 
about 10 to 12 per cent. of SO,, some water and traces of SO,, at 
first pass a scrubber, where they are cooled and freed of dust, 
ashes and possibly of sublimed sulphur. 

Then the combustion gases pass a gas cooler, and then the 
filter consisting of coke, gravel and sand. In the filter the SO,, 
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1 whenff which is clearly visible before as a white mist, is condensed to 
sulphuric acid, which leaves the filter through a syphon. 
After eliminating the SO,, the gases pass through a second gas 
cooler in which they are cooled to a lower temperature, and most 
of the water is condensed and trapped. 


Distiliote 
--------- Gos —--—- Cooling Woter 
Fie. 7. 
FLOW SHEET OF AN SO, PRODUCTION PLANT. 


The last traces of water are removed by passing the combustion 
gases through a drying tower, using sulphuric acid of high con- 
centration. 

Finally, the combustion gases are led into the absorption tower. 
The distillate to be treated, or part of it, enters near the top and 
trickles down through Raschig rings, absorbing practically an 
SO, contained in the gases. The distillate leaving the absorption 
tower contains about 0-5 to 0-6 per cent. SO,, but this figure call 
be controlled over a wide range. 

Practical application of the process on an extensive scale by 
leading companies in all parts of the world, and to various charging 
stocks with results as shown above, is sufficient proof of the efficiency 
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of this treating method for the indicated purposes. The adapta. 
tions of the process are, however, not limited to those mentioned 
above, and further application of the process and special uses of 
the extracts obtained therefrom are a promising field of develop. 
ment for the future. Pyrogenic conversion into toluene of extracts 
from kerosine distillate and the manufacture of high grade asphalt 
from heavier extracts have already been successfully tried, but 
the most important applications of the process are due to come 
as and when the oil refining industry will mature itself into the 
basis of a chemical industry, as some decades ago the coal tar 
industry marked its evolution in the same direction. 

The trend towards this end during the last years allows us to 
anticipate that in a not too distant future our industry will be fully 
involved in the manufacture of chemical products, and at that 
time the liquid sulphur dioxide treating process will be, I believe, 
a main manufacturing phase. Such a development comes gradually. 
I had the privilege to lay a few bricks to the prospective edifice 
of petroleum chemistry. The younger generation is called to 
bring it to successful completion. 
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VOTE OF THANKS. 


Mr. J. McConnell Sanders, in proposing a vote of thanks 
to Dr. Edeleanu for his interesting address, said he felt that the 
President had entrusted him with a task which was not only a 
pleasure to perform but was, if he might say so, a remarkably 
easy one, because he was confident beforehand that members 
would be unanimous in agreeing with his proposal. 

The process associated with Dr. Edeleanu’s name had been 
developed over a large number of years, and, as the President had 
said, his name was now almost a household word amongst petroleum 
technologists throughout the world. 

Those who had the privilege of knowing Dr. Edeleanu personally 
knew also that that remarkable circumstance was not due to the 
intrinsic merits of the process alone. The enormous influence 
of Dr. Edeleanu’s personality throughout the strenuous years 
preceding its recognition and acceptance played no small 
part in its ultimate success. His earlier contributions to the 
literature of the subject, especially with reference to the chemical 
and physical characteristics of Rumanian oils, had already secured 
for Dr. Edeleanu a recognised place as an authority in petroleum 
technology. The publication of his process had disclosed him as 
a genius as well, the good genius of the kerosine lamp, but differing 
from the genii of our childhood’s fairy tales in which the lamp 
had to be rubbed to make the genius appear. When Dr. Edeleanu 
and his process appeared, rubbing became superfluous, and smoky 
chmneys became a thing of the past, at least, in Rumania- But 
it took more than genius to transport a laboratory method into the 
troubled waters of commercial application and steer it safely from 
port to port until it became internationally recognised as a sound 
ship, a well-handled ship, a ship that could be controlled and was 
not to be blown hither and thither by the winds of prejudice, 
criticism or envious plagiarism. 

Those who were Dr. Edeleanu’s friends—and there were many 
who counted it a privilege to call themselves so—knew full well 
that behind the scenes of the development of his process there had 
been a constant and consistent driving force, an unswerving faith, 
unbounded enthusiasm and energy, and persistent courage in the 
face of overwhelming difficulties. It was that combination which 
had been the solid background upon which the final fruition of his 
efforts stood out in bold relief. It could be said without fear of 
contradiction that it was Dr. Edeleanu who made his process, not 
the process which made Dr. Edeleanu. 

There must be many who remembered the early days, when 
his process was first published, when technologists repeated the 
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Edeleanu experiments in their laboratories, and while they might 
have had some doubts as to the correct manner of pronouncing 
his name, they had no such uncertainty in pronouncing his process 
to be a good and useful one with great possibilities. 

He counted it as a very special privilege to have had the 


ah, opportunity of working for a short time in Dr. Edeleanu’s laboratory 
me M in Berlin, and of noting how he communicated his own enthusiasm 


and energy to all who worked with him, and he was sure that this 
quality of Dr. Edeleanu’s had been a constant factor in securing 
to him the success which he so well deserved. 

In proposing a very hearty vote of thanks to Dr. Edeleanu for 
so kindly journeying to London to address the meeting, he desired 
to remind members, and to assure him, that while his name would 


—_ be always remembered in connection with his special method of 
once § Tfining, they did not forget his very many other contributions 
oars tO the science and technology of petroleum. These would remain 


equally present in their minds and memories, and equally signalise 
him as a distinguished member of their fraternity. Dr. Edeleanu 
could lay claim to a further distinction, in having added two words 
to the English language—the words “ edeleanize ” and “ raffinate ” 
—words which, if not already in the dictionary, soon would be. 
He had therefore great pleasure in proposing a vote of thanks 
to Dr. Edeleanu, and he coupled with it the cordial desire of the 
Institution that he might long be spared to remember the occasion 
when he came among them as a friend of the Institution, recognised 
as a friend to petroleum technologists generally, and as one whom 
each individual member of the Institution was delighted to honour. 


Dr. Dunstan, in seconding the vote of thanks, said he never 
remembered rising to support a vote of thanks with so much 
pleasure as he did that day. It had been his privilege for many 
years past to claim some measure of personal friendship with 
Dr. Edeleanu and with his associates, and he was sure that those 
who had listened to his address had realised that they had heard 
an account of an epoch-making discovery in the petroleum 
industry. It was particularly delightful to members, in welcoming 
Dr. Edeleanu, to have with them at the same time his colleagues, 
Cattaneo, Grote and Rosenberg, and, of course, his son Ion Edeleanu. 

He could remember, as Mr. McConnell Sanders had said, the earlier 
days of the development of Dr. Edeleanu’s process, and he thought 
that Dr.-Edeleanu would remember many years ago, when they 
had sat side by side in Chicago at a meeting of the American 
Petroleum Institute, when a controversial topic arose on how to 
utilise acid tar. He (the speaker) had been called upon to take 
part in the discussion, and had pointed out to the meeting that 
the best way to utilise tar was not to make it, and that sitting 
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next to him was the man who was going to show the America, 
technologists how to do it. Dr. Edeleanu had then sprung manfully 
into the breach and indicated how, by the use of sulphur dioxid 
under his prescribed conditions, a refining process existed tha 
superseded acid treatment, and from that moment began to lay 
the foundation of the enormous development that had taken place 
subsequently in the United States. 

Dr. Edeleanu was first and foremost a great chemist. At that 
meeting were many of his chemical colleagues. There he had stood 
that day in the hallowed place of Davy and Faraday—a not 
unworthy modern. Secondly, Dr. Edeleanu was a great technologist; 
he had learned how to apply sound scientific principles in the 
development of a great industrial process. But chiefly, Dr. Edeleanu 
was a man whom they were all immensely honoured to honour. 

The vote of thanks was carried with acclamation. 


The President announced that it had been hoped to have 
present at the meeting a representative of the Rumanian Govern. 
ment, the Rumanian Chargé d’Affaires. At the last moment 
this gentleman had unfortunately been prevented from attending, 
and he had telegraphed as follows: “I very much regret enforced 
absence, and am extremely sorry not to be able to attend the 
ceremony this afternoon, at which a countryman of mine, 
Dr. Edeleanu, is being honoured with a medal. I would be very 


grateful if you would kindly convey to Dr. Edeleanu my very sincere 
congratulations on this very high honour. (Signed) Laptew, 
Rumanian Chargé d’ Affaires.” 

On the motion of the President, the Institution expressed its 
gratitude to the Directors and Managers of the Royal Institution 
for placing the hall at the disposal of the Institution. 
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THE INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


FOURTEENTH ANNUAL DINNER. 


Tue FourTeENTH ANNUAL DinveER of the Institution of Petro- 
leum Technologists was held at the Connaught Rooms, Great 
Queen Street, London, on Friday, October 7th, 1932, the Chair 
being taken by the President, Mr. James Kewley. 


“The King.” 
The Toast of “The King,” proposed by the President, was 
loyally received. 


The President then announced that a telegram had been 
received from the Rumanian Chargé d’Affaires regretting his 
enforced absence, and that, as usual, the Branches had not forgotten 
the occasion. A cable ‘‘ Greetings to parent Institution ’ had been 
received from Trinidad, and the Rumanian Branch had sent the 
following telegram :— 

“ Rumanian Branch sends greetings, President and members 
assembled at Annual Dinner, and are much gratified that Redwood 
Medal will be presented to Dr. L. Edeleanu, recognised as doyen 
of Rumanian petroleum technologists.” 

That afternoon he had had the privilege of presenting the Redwood 
Medal, and he now had the pleasure of presenting another, the 
Students’ Medal, which was given, as most of the members would 
be aware, for the best students’ paper presented. There were six 
competitors, and, although it was generally a somewhat difficult 
matter for the Awards Committee to select the winning paper from 
a number dealing with the widely diverse subjects which petroleum 
technology covered, the Committee were unanimous on the present 
occasion that the Medal and prize should be given to Mr. Arthur 
Evans, Student, Royal Schoo! of Mines, for his paper on “The 
Physical Properties of Mixtures of Bitumen with Finely Divided 
Mineral Matter.” (Applause.) At the same time, they wished 
highly to commend Mr. M. E. Kelly, Student, Birmingham Univer- 
sity, for his paper on “ The Origin and Environment of Petroleum 
Source Sediments.” (Applause.) 


The President then, amid applause, presented the Students’ 
Medal and Prize to Mr. Arthur Evans. 
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“The Suppliers of Equipment to the Oil Industry.” 


Professor J. S. S. Brame, C.B.E., who proposed the Toad ffs 


of “ The Suppliers of Equipment to the Oil Industry,” said th 
President of the Institution was a man of original ideas. At the 
previous Annual Dinner the Institution had the pleasure of enter. 
taining gentlemen who represented the consuming side of th 
petroleum industry, and that evening they were entertaining 
gentlemen who supplied the needs of that industry. 

He was not sure that the suppliers of material to the petroleum 
industry completely realised what a big industry it was and what 
it meant to the world. It was a very young industry; it dated 


back only a little over seventy years. Oil, of course, had been §; 


known long before then and used for many purposes, but the real 
beginnings of the development of the industry were generally 
regarded as dating from that time. 


Few people realised, probably, what an enormous number of §; 


products to-day were produced from petroleum. Quite recently it 
was estimated by a distinguished petroleum technologist that no 
less than 260 different products at least were obtainable from crude 
petroleum ; from asphalt to chewing gum and from cleaning spirit 
to a purge. (Laughter.) 

It was no wonder, with the material provided, that the output 
had increased to an enormous degree. Twenty years ago it was 
about 46} million tons ; to-day it was somewhere in the neighbour. 
hood of 200 million tons. Most people were aware that there had 
been very considerable over-production in recent years, and that, 
of course, had led to a fall in prices and had perhaps entitled the 
producers to rank amongst the depressed classes. (Laughter.) 
There had, however, been a revival recently. 

It was difficult to realise all that oil had done until one looked 
back and thought for a moment of what the world would be to-day 
without oil and the developments due to oil. He thought it was 
not an unfair statement to say that the petrol engine had brought 
about even greater changes than the steam engine. The problem 
of under-water navigation, for example, was solved in the first place 
by the use of the petrol motor, and everyone knew that the conquest 
of the air was rendered possible only by the high power obtainable 
from petrol engines of comparatively light weight. 

The petroleum technologist was a man of very many professions ; 
there were almost as many breeds of petroleum technologists as 
there were breeds of dogs. (Laughter.) Some people claimed 
that by far the most important amongst petroleum technologists 
was a boring individual, termed a driller in polite society. 
(Laughter.) There were many varieties of engineers amongst 
their number—the mechanical engineer, the road engineer, the rail 
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pele ” engineer, namely, the chemical engineer. There were 
Ry physicists, the geologists and the chemists—some thought there 
were too many of them in the Institution—and the naval architects. 
(One of them, a distinguished President of the Institution and a man 
for whom the members had the highest regard, Mr. Herbert 

Barringer, had passed away since the last Annual Dinner. 

All those various interests must be provided with their various 
appliances and their various tools, and that was why that evening 
the Institution welcomed so many representatives of those big 
industries which supplied to the petroleum technologist the weapons 
with which he carried out his work. First of all, to run through 
the operations very briefly, there was the location of the oil by the 
geologist, the physicist and the geo-physicist, who to-day had 
something more in the way of scientific appliances than the old 
stick of the diviner. Then came the preparation of the site and 
the provision of transport for all the many materials which had 
to be hauled, probably through most difficult country, to the 
position where drilling was to take place. Finally there was the 
drilling itself, with derricks and power plant, the drills, which 
needed special steels, the wire rope, which had to be of the highest 
quality, the portable boilers, the oil engines and all the other items 
of equipment which had to be provided for the technologist. The 
Institution was in the happy position that evening of entertaining 
representatives of most of those universal providers. 

Then came the storage of the oil, the provision of tanks and 
storage accommodation generally, and means for transporting the 
oil by pipe lines between the point of production and the point 
of shipment or the refinery. Some of those pipe lines had to 
contend with enormous difficulties. The country traversed was 
often difficult ; considerable altitudes had often to be crossed ; 
there were difficulties of expansion and contraction due to changes 
of temperature, and such problems as corrosion. Some pipe lines 
were of enormous length; one of the lines associated with com- 
panies in which the President was interested ran from Eastern 
Texas to Chicago, some 1,400 miles. Within recent times a great 
deal had been heard of pipe lines in Iraq, and there, with a double 
line, 1,180 miles of piping in all had to be provided, with a weight 
estimated at about 120,000 tons and a capacity of passing, when 
in full operation, something like 4 million tons of oil per annum 
at pump pressures up to 500 lb. Those were big figures, and they 
meant the provision of material which had to stand up to those 
high pressures and difficult conditions. Fortunately some im- 
portant contracts in connection with that Iraq pipe line had been 
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given to this country, and representatives of some of the firny 
concerned were amongst the guests that evening. 

Coming to the refineries, again there had been enormous changy 
within the last few years, such as the introduction of highly efficient 
fractionating plants; systems working under normal pressure, 
under super-pressure, under vacuum and so on, all requiring special 
appliances ; and there the pump-makers came in, supplying pumps 
for exhausting, pumps for oil, water pumps, pressure pumps and 
so on, all demanding special technique and made by firms some 
of whom were represented that evening. 

Behind all that there was the question of good steel, British steel, 
and there were present that evening the President of the Iron and 
Steel Institute and the President of the National Federation of 
Iron and Steel Manufacturers. 

Then came the question of distribution again, and tankers had 
to be considered. He could not mention tankers without coupling 
with that mention the name of one who had done so much to 
revolutionise ideas of ship construction, Sir Joseph Isherwood. 
(Applause.) The total tonnage of tankers in the world to-day was 
8,808,821 tons, and of that tonnage no less than 3,346,690 tons 
was motor-propelled, representing altogether 38 per cent. of the 
total tanker tonnage. That in itself marked the very great advance 
which had taken place during the last few years. 

Towards the end of the operations came the big problem of 
storage, with the associated tanks, pumps and pipe lines. Most 
of the members would have in mind the big storage accommodation 
provided on the River Thames at Thames Haven, belonging to 
the company with which a good friend and a Past-President of 
the Institution was associated, Mr. Alfred C. Adams. At Thames 
Haven there were over 300 tanks with a total capacity of close on 
1,100,000 tons of oil, with about 100 miles of pipe lines. 

Last of all came the chemical testing of the product. He would 
not mention such a matter, being a chemist himself, were it not 
that there were present that evening representatives from those 
industries which provided the chemists with equipment for their 
laboratories and the material which they used in those laboratories. 

He had to couple with the Toast the name of a chemist, Mr. 
Woolcock, Vice-President of the Federation of British Industries 
(applause) and one of the directors of Imperial Chemical Industries. 
Mr. Woolcock had quite recently returned from Ottawa, where 
he had been one of the Industrial Advisers to the British delegation. 
In his reply he might be tempted to say something about Soviet 

oil in Canada in relation to, say, Trinidad supplying the oil needed. 
At Ottawa Mr. Woolcock had been to a kindergarten in agriculture 
as a pupil of Captain Morris, of the National Farmers’ Union, who 
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spoke very highly of him as a prospective agriculturist. In the 
near future there might be a considerable development in the pro- 
duction of fertilisers by Imperial Chemical Industries. 

In the thirteenth century Marco Polo mentioned the use of oil 
for anointing camels afflicted with the mange. Mr. Woolcock 
might be able to help the petroleum industry, now that he had 
earned something about agriculture, by showing the advantages 
of petroleum for horses, cows, pigs, and on a poultry farm it might 
assist the petroleum industry to gather a few more golden eggs. 
(Laughter. ) 

He had very great pleasure in proposing the Toast, and in coupling 
with it the name of Mr. W. J. U. Woolcock. (Applause.) 

Mr. W. J. U. Woolcock, C.B.E. (Vice-President, Federation of 
British Industries), who responded, said that he apparently repre- 
sented all those suppliers of products and commodities to whom 
the Institution was doing honour. 

He was very much obliged by the eulogy of the last speaker. 
He would like to say that he thought they were entitled to it ; 
they were entitled to every bit of honour they were given, certainly 
in this particular year. He observed that on the last occasion 
the Institution had invited the consumers. They were obviously 
more difficult to deal with. (Laughter.) During the present 
Year of Grace, the suppliers had given the industry every com- 
modity it required at a reasonable price, and they felt there could 
not have been a petroleum industry without them. They were 
the people who provided the chemicals which made the petroleum 
industry possible, and, had Sir William Larke been present, no 
doubt he would have felt entitled to say, in view of what he had 
done in regard to pipe lines, that the industry was founded on 
his work as well. 

A word had been said about Ottawa, and agriculture had been 
mentioned. He did not propose to say anything with regard to 
Ottawa except this, that he had brought back from Ottawa a few 
really serious thoughts, and one of them was a disposition to ask 
why those engaged in industries other than agriculture generally 
abrogated to themselves alone the title of industrialists, and why 
every document spoke of industry and agriculture. For the first 
time in history, at Ottawa, the extraordinarily able committee 
over which he presided was in this position, that it consisted 
not only of representatives of what one was in the habit of 
terming industry, but there . . cheek by jowl with them those 
who represented agriculture. That was a good omen, and as far 
as in him lay he was determined in future in this country to stress 
the fact that when we spoke of industry we should include our oldest 
industry, agriculture. (Applause.) 
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There was one other thought which he would like to voice. & 
far as Ottawa was concerned, it might be that no more had beg 
done than to lay a foundation on which, each in his own industry or, 
better still, by co-operation between all the industries, they coul 
build up something, first of all for the family and then, as soon as 
the family influence began to permeate, for the rest of the world 
on the basis which had been laid down. 

On behalf of all the industries which had made the petroleum 
industry what it was, he wished to thank the Institution very 
cordially for their kind reception. (Applause.) 


The President said that one of the guests that evening was 
Dr. Georg Solmssen, President of the Advisory Board of the 
Edeleanu G.m.b.H. and «a Director of the Deutscher Bank. 
(Applause.) He proposed to ask Dr. Solmssen to say a few words, 
and he had every justification for asking him to do so, since one 
of the most necessary forms of equipment for the petroleum industry 
was finance. 


Dr. Georg Solmssen said that as he was speaking in English, 
which was not his native tongue, he must ask to be excused if he 
did not express himself quite correctly. 

He desired to express his most hearty thanks for the honour 
bestowed upon his friend, Dr. L. Edeleanu. All who worked 
with him highly appreciated the words of esteem and acknow- 
ledgment uttered by the representatives of the Institution at the 
ceremony which had taken place that afternoon. 

Having co-operated with Dr. Edeleanu for over thirty years he 
regarded the judgment passed on his accomplishments as a token 
of the fact that the endeavours of he and his colleagues were not 
in vain. When he met Dr. Edeleanu, in 1900, in Bucarest, he was 
a purely scientific man and chief chemist of the Chemical Laboratory 
of the Rumanian State. He explained at that time his ideas about 
the future development of Petroleum Chemistry, and especially 
about the necessity of finding new ways by which it would be 
possible to utilise the natural mineral oils without destroying the 
high-valued hydrocarbons contained in them. They both were 
young at that time and, in consequence, he was very much im- 
pressed by those outlooks and at once resolved to do his best for 
their realisation. For this reason he engaged Dr. Edeleanu as 
manager of the Vega Refinery at Ploesti, which was at that time 
under construction by his orders. He said that Dr. Edeleanu 
became one of the best industrial managers he had ever known. 
From the beginning the Vega Refinery worked at full satisfaction, 
and after short time Dr. Edeleanu knew every screw in its vast 

machinery quite as well as he knew everything referring to petroleum 
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chemistry. It was then decided to build in the Vega a laboratory to 
enable Dr. Edeleanu to devote himself to his scientific studies. He 
still remembered the day when he said that he had found the way 
to realise his ideas by applying sulphur dioxide instead of sulphuric 
acid, and that by doing so the effect was accomplished of turning 
the refining from a chemical process into a physical one which 
left the hydrocarbons of high value contained in the oil fully 
untouched for future chemical use. The task of transplanting 
the Edeleanu process from laboratory work into industrial use 
was then undertaken and resulted in the ability to construct 
installations of this kind of any size. That the task has been 
accomplished is due to the fact that Dr. Edeleanu never gave a 
wrong figure and never indicated a wrong effect. He is one of 
those rare inventors whose work is not based on hopes but on 
realities, and although he firmly believes in the definite results 
foreseen by him, he never mixes hopes and facts, but relies only 
upon the latter. 

There was also something else which helped and which is abso- 
lutely necessary if results of real value for a big industry are to 
be attained—that is, international co-operation. The way in which 
they proceeded may be taken as an example of how business men 
of different nations can combine. He himself, a German, worked 
together with the Rumanian, Dr. Edeleanu, and the first large 
scale installation which was constructed was in France by the 
Compagnie Industrielle des Pétroles at Rouen. That this task 
was achieved is also due in a large degree to the co-operation of the 
Royal Dutch Company who, in the development of the Edeleanu 
process, worked closely with them and gave the first order for a 
large installation to be erected outside of Europe. He believed 
firmly in such international co-operation, and regarded it as the 
only means to overcome the national borders and the difficultiés 
arising from the exaggerations of national competition. The 
technical evolution of our age has overpowered mankind. Room, 
distance and time have been shortened at such a measure that 
the national borders of the past can no longer serve as walls 
against international relations. If mankind does not follow the 
international technical development by adapting their international 
relations to it, unthinkable bad consequences will be the result. 
International co-operation of industrials, merchants and bankers 
are the only means to open the door for a new future. He took 
the assembly that evening as a proof that they also were striving 
in this direction. He asked all to do their best that international 
co-operation took place on a broad scale, and to do so for the sake 
of humanity ! 
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** The Institution of Petroleum Technologists.” 


Mr. J. B. A. Kessler (Managing Director, Royal Dutch She 
Group), said it was his privilege that evening to propose the Toast 
of the Institution of Petroleum Technologists, but, before asking 
for a response to the Toast, he wanted to invite attention to one 
or two matters about which he would like to say a few words. 

He did not intend to take up time by mentioning a number of 
chemical and other technical problems with which the members of 
the Institution were familiar and he was not. During the twenty. 
one years that he had spent in the oil business, however, even he— 
a layman in its scientific side—could not help being struck by the 
changes that a more thorough knowledge of oil chemistry had 
brought about in the business. 

There were a good many present who would remember the time 
when the most important product that was derived from crude oil 
was kerosine. At that time even petrol was a practically useless 
by-product. Light fractions of Dutch East Indian crude were 
burned on the spot, as there was no market for them. 

Then the motor car was invented. It turned a valueless by. 
product into the most valuabie part of crude oil. Later on the 
automobile motor was technically further developed, with the 
result that it required a quality in the petrol which up to that 
moment was unknown not only to the commercial men of the 
industry, but even to the technical experts. He referred, of 
course, to the anti-knock qualities of petrol. 

We were now living at a time when the high-speed Diesel engine 
was being rapidly developed. There were already a number of 
heavy motor vehicles on the roads which used high-speed Diesel 
engines instead of petrol engines. It seemed not at all unlikely 
that also in that line of business the technologists would still be 
confronted with many difficult and highly scientific problems 
which would have to be solved if the high-speed Diesel engine was 
to be supplied with an ideal fuel. 

He had mentioned kerosine, petrol and gas oil, but of course 
there was a long range of other products which some thirty years 
ago were hardly known and not sold, and which now formed an 
important part of the commercial side of the oil business. All 
those products could be developed only as the result of the excellent 
work done for the oil industry by the petroleum technologists. The 
services rendered to the oil industry by the chemists had been and 
still were invaluable. The work done by them had been enormous, 
and yet he felt that we were only at the beginning of the develop- 
ment of the chemical side of the business. He expected that in 
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the next few decades the oil industry would develop more and more 
along scientific and chemical lines, and that some ten or twenty 
years from now an oil refinery, as it was known at present, would 
hardly be considered as deserving of the name. 

Before petroleum technology was developed to its present stage 
the products obtained from crude were largely, if not altogether, 
dependent on the products that nature had put into the crude, and 
which could be got out of it by simple distillation. The industry 
was, therefore, a very rough and ready one, and one was almost 
entirely in the hands of chance. That had disappeared to a certain 


enty- § extent, but by no means sufficiently yet. 

he—} The world’s industry in general, and particularly the world’s 

y the § transport, had become so dependent on the oil industry that it was 
had § the absolute duty of those engaged in that industry to see that they 


did not let down their customers as the result of lack of scientific 


time § knowledge of what could be done with their crude material. 

e oil Fortunately, not all the problems arose at the same time ; they 
eless § presented themselves as and when other technical achievements 
were Bhad been attained. For instance, there was no need to know 


about anti-knock ratio before the construction of the automobile 


by- § motor had clearly put the problem of anti-knock value before the 
the § oil industry. As and when, therefore, other parts of the world’s 
the § technical equipment developed, the oil industry would be confronted 
that § with chemical problems for which a solution would have to be 
the § found. In view of what the petroleum technologists had already 


done for the oil industry he had no doubt that they would find a 
solution for any new problem that might arise. 
But of course chemistry in the oil industry did not only follow 


a up technical science in the world’s oil-consuming business; by 
ose] | their ever-growing knowledge of the chemistry of oil the experts 
ely J showed to others the way to get the best value out of the world’s 


oil riches. The highly scientific development of the oil business 
and the very important part it played in world economy auto- 
matically led to closer and closer co-operation between the 
separate units in the industry. 

The time had passed when the responsibilities of those in charge 
of an oil company were solely to look after their shareholders’ 
immediate financial interests. The oil business had become so 


an important a part of world economy that the only efficient way of 
nt | ““Tving the shareholders’ interests was by taking a much wider 
he § View of their duties. Rapid changes in the social order of things 
nd § 224 broadened their responsibilities. The managers were no longer 


in the employ of the shareholders only ; they were just as much 
in the service of those who earned their living in the oil business, 
and possibly even to a still greater extent in the employ of the 
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consumer at large. Only by serving those three masters at th 
same time could any one of them be well served. 

That entailed that the oil industry must be run along such ling 
as to ensure to the consumer full supplies of the required produc 
of the very best quality and the lowest possible price compatibk 
with a prosperous industry. Such a thing was possible only if 
there was a close and constant co-operation between the different 
companies which constituted the oil producing, manufacturing and 
distributing world. That did not mean that competition was to 
be done away with, but it meant that instead of destroying on 
another, thus diminishing the world’s prosperity, forces must be 
joined to fulfil the tremendous obligations towards the community 
at large that rested upon the oil industry. 

The rapid development of the technical side of the busines 
resulted necessarily in the application of more and more capital, 
and as a normal and logical development that had resulted in the 
industry becoming gradually consolidated into larger and larger 
units. Whereas in the beginning of the oil industry the drilling 
of wells absorbed most of the capital, after that there came a period 
when transport and distribution required most of the money ; and 
he thought that in the future it would be the refining busines 
that would be the most costly. The rapidly growing knowledge of 
chemistry had caused the oil industry, and what was usually called 
the chemical industry to meet, and they would soon be overlapping, 
if they had not already done so. 

He might not be very far wrong in saying that in scientific 
development the oil industry was now where the coal industry was 
some thirty or forty years ago. Nature’s wealth of coal, combined 
with large capital and the most thorough chemical research over 
a period of many decades, had resulted in a chemical industry 
largely built on coal derivatives. The oil industry was a long way 
behind anything comparable with that achievement. 

In the past the chaos in the oil world, which was only gradually 
being left behind, was caused by lack of co-operation between the 
oil companies, the managers of the industry at that time naturally 
not quite realising the rapidity of its growth and the trend of its 
development. One of the most difficult and at the same time 
most necessary duties with which the leaders of the oil industry 
were at present confronted was to unravel that tangle. 

Something else, however, loomed on the horizon at present, and 
that was that by the time order had been introduced into the oil 
industry as such, new complications might arise if serious con- 
sideration was not given to the problem of how the clashing of 
interests of the oil and the chemical industries, and their 
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uneconomical overlapping, could be avoided. He considered that 
a duty towards world economy. 

Narrow nationalistic tendencies, and a policy of self-sufficiency 
which aimed at making in each and every market (at high expense, 
artifically fostered by protective duties) commodities which, because 
of natural advantages, could be made elsewhere very much more 
cheaply without any protection, would make co-operation between 
the two industries in question impossible. It would also make the 
price to the consumer of very important products in the production 
process of the world very much higher, consequently reducing 
consumption, and it would not lead to international goodwill. 

Further, as a result of the international friction and the 
wastefulness it would cause, it would lead to the management of 
both the chemical and the oil business being taken out of the 
hands of those who had the knowledge of running those typically 
international industries, and being put into the hands of national 
governments, which could never see and deal with the problems of 
industry in their international aspect. (Hear, hear.) It would 
make the oil and chemical industries, which had to fulfi) such an 
important duty towards mankind in general, subservient to political 
considerations with all their instabilities. It would split up the 
industrial world into a number of small uneconomic units, whereas — 
for modern big industries like the oil industry the whole world 
was only just large enough. It would make it impossible to serve 
the needs of the world in the most efficient way, and thus it would 
impoverish the world in general and everybody in particular. 

Industries fostered by such artificial means might appear 
attractive and beneficial to some, and might rather conspicuously 
enrich a few, but the interests of everybody else would be damaged, 
and although such damage might at the outset not be obvious to 
the average man, in the end it would be incomparably greater than 
the benefits. 

The thoughts which he had outlined might not have a very 
direct bearing on the daily work of the Institution of Petroleum 
Technologists, but they touched upon matters which were as 
nearly connected with the responsibilities of the technologists in the 
oil business as he—a layman in technology, but one who knew the 
managerial side of the business—would dare to deal with. 


He would not like to say whether, in a soundly developed and 
complicated business like the oil industry, the influence of the 
business merr on the technical experts or of the technical experts on 
- | the business men should be the greater, but he did feel that without 
such mutual guidance the most efficient collaboration could not 
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with the complicated scientific problems with which the ind 
was faced, must perforce realise, possibly more than people in any 
other branch of the oil industry, how inevitably the oil busines 
and the chemical business were approaching each other and would 
soon overlap. He had tried to describe how, in his opinion, such 
overlapping, if left without the necessary constructive guidance, 
would lead to confusion, friction, waste of capital, decrease of 
consumption, and increase in the cost of living. It was the duty 
of all connected with the industry—of the technologists no les 
than of the business men—to consider seriously along what lines 
such regrettable complications could be avoided. 

By fostering close and constructive co-operation in their daily 
work, the chemists of the oil and chemical industries could render 
an invaluable service to the world by preparing the ground on 
which the great co-operative effort between those two industries, 
of which he had been speaking, must be built. A successful issue 
would save the world from no end of serious consequences, which 
otherwise would ensue if the marvellous and rapid development of 
technology, and especially chemistry, was not combined and 
synchronised with a far-seeing and international handling of the 
managerial side. 

He had not dealt with any of the problems that the non-chemical 
side of petroleum technology had either put before the oil industry 
or solved for it. That did not mean that he did not consider them 
of the utmost importance also. One need think only of the 
geophysical methods recently applied in geology, and the improved 
drilling methods which allowed the drilling of holes of 9000 ft. and 
more in a far shorter time than was needed to drill 3000 ft. some 
twenty years ago. It was those two developments. which were to 
a large extent responsible for the present over-production, but they 
had at the same time solved the problem of how to supply the 
world with all the oil it required at a most reasonable price for 
very many years to come. However, it was not his intention to 
deal that evening with any problem other than the one he had 
already raised, and which he considered of paramount importance, 
not only for the oil and chemical industries, but still more for the 
economic and peaceful development of the world, in fact, for the 
happiness of mankind. 

Continuing in French, he said that before proposing the Toast 
he wished to say one or two words to his neighbour at the table, 
Colonel Pineau. (Applause.) Colonel Pineau had been kind 
enough to come to London in order to be present at the dinne 
that evening. Personally, he had found it a great pleasure to b 
Colonel Pineau’s neighbour, He already knew him, but th 
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renewal of their acquaintanceship had been a great pleasure to 
him. He did not know whether there were other Frenchmen 
nt that evening, but at any rate there was one great Frenchman 
present. (Applause.) The members knew Colonel Pineau as a 
at representative of a country known for wide conceptions and 
a constructive outlook, and he was sure he expressed the opinion 
.B of everyone present when he said they were very happy to have 
Colonel Pineau with them that evening. (Applause.) 

Reverting to English, he said it was a great pleasure to propose 
the Toast of the “ Institution of Petroleum Technologists” and to 
drink to its prosperity, and it was with much pleasure that he 
associated with the Toast the name of the President of the 
Institution. (Applause.) He had known Mr. Kewley for a good 
many years, and his appreciation of his capabilities had grown 
constantly ever since he had the pleasure of meeting him for the 


ies, first time. Mr. Kewley’s mind was of the most constructive. He 


had the special gift of combining business and science, and it was 
those qualities which were required, possibly most of all, in such a 
complex business as the oil industry. (Applause.) 


The President, who was received with prolonged applause on 
rising to respond, said he thought it was the duty of the President, 
in responding to that Toast, to report on the state of health of the 
yf} Institution, for the information of members, and to say something 
of its various activities, so that the guests might learn what 
kind of people their hosts were and appreciate the work they 
did. 

In the good old British way the members commenced the 
session by dining together—a very pleasant and evidently successful 
way of reuniting after the summer recess. He supposed they now 
‘YE felt, with Dr. Johnson, “ Fate cannot touch us, we have dined 
to-day.” (Laughter.) Assuming that to be their frame of mind, 
he proposed administering, not to the guests, but to the members, 
a small dose of medicine which he hoped would prove not a sedative, 
but a stimulant. 

He regretted to have to say that the steady upward trend of the 
membership curve had been interrupted and showed a slight 
kink. At the moment there were only 1,246 members, or 28 fewer 
than at the same moment last year. However, as 27 candidates 
had already passed the election committee there was good reason 
to expect that by the end of the year the kink would have been 
straightened out. There were still large numbers of petroleum 
technologists outside the fold. Individual efforts on the part of 
members could do much to bring them in, and the larger its 
‘| membership the more useful the Institution tould be. 
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As might be expected in such times as the present, the expectations 
of a balanced budget this year were not rosy. The treasury of the 
Institution had not been quite able to control the spending depart. 
ments, which had, however, spent wisely. That did not worry 
him very much, however, because the Institution possessed 4 
reserve which had been built up in past years of fatness, and its 
function was to make good the deficiencies during the lean years. 

Although the members were a body of men who had had 4 
scientific training, which, even in these otherwise enlightened days, 
was not considered the best qualification for business or adminis. 
trative work, they did know that the best way to balance the 
budget was by cutting down overhead and adminstrative expense 
rather than by reducing the output of creative and productive 
work. Those who were at the last meeting of the Society of 
Chemical Industry would remember that Prof. Morgan pointed 
out that of the average subscription paid by members of scientific 
societies 55 per cent. went to meet administration and office 
expenses. They could not tax their members, and would not if 
they could. The obvious remedy had been proposed and, but for 
the depression through which we were passing, would probably by 
now have come into operation; he referred, of course, to the 
central housing scheme. As soon as times improved, the effort to 
raise the money necessary to start the scheme would be resumed. 
Last year the chemists alone in this country spent about £5,000 in 
eating together ; he thought a dinner tax would help the scheme 
considerably. (Laughter.) 

To turn to another topic, he believed Darwin had stated that 
the clover crop in any district was related to the number of old 
maids resident in the area. The clover depended on bees for 


fertilisation, the bees were affected by the field mice which consumed § 


their honey, the mice population depended on the number of 
vagrant cats, and that, of course, was again dependent on the 
number of old maids. (Laughter.) That was a good example, if 
somewhat far-fetched, of the intricate inter-relation and inter- 
dependence of various factors in the scheme of nature. 

The complex system of our man-made civilisation showed inter- 
relations just as complicated. Industries used each other's 
products and their functions were interlocked with and dependent 
upon those of other industries, as had been shown by the speeches 
that evening. The beautiful scheme of nature was, however, 
superior to any man-made organisation in that it was self-adjusting 
within ordinary limits. It was true that if the balance was upset 
by abnormal conditions the adjustment took a very long time ; the 
classic example of that was the introduction of rabbits into 
Australia. 
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ations & The complex man-made system of to-day was, however, still in 
of the Bq state of very active evolution, and was therefore very delicately 
epart. balanced ; so much so, indeed, that at the present time it could be 
worry f said to be hovering on the verge of unstable equilibrium. The 
sed aff applications of the discoveries of modern science have increased 
nd its Menormously the possibilities of production of materials, both 
sars. [manufactured and produced directly or indirectly from mother 
had a Mearth. The oil industry afforded a good example of that in the 
days, § increased production of oil made possible by new methods of 
ninis. § prospecting and improvements in drilling technique. The effect of 
e the § the application of the laws of heredity and of selective breeding on 
pense § the yield of sugar from cane was another good example which had 
ictive | had far-reaching results. 
ty of § Although the applications of science had so increased the 
inted §f possibilities of production, and although the potential powers of 
ntifie J consumption were apparently unlimited, we nevertheless found 
office § ourselves in the paradoxical position of starving in the midst of 
ot if F plenty. That was probably to be attributed to the fact that 
't for § scientific principles had not yet been applied to anything like the 
y by B same extent to the complex system which intervened between 
» the § producer and consumer. The handling of that problem was much 
rt tof more difficult. The point he wished to emphasise was that, although 
med, — the applications of science to the problems of production might be 
)0 in J made on a national scale, the application to the transport and 
1eme ff selling system must necessarily be made on an international scale. 
It was therefore to the development of the Institution on inter- 
that § national lines that he wished to refer particularly that evening. 
oldff Mr. Kessler had indicated in his speech that internationalism 
for J must inevitably replace nationalism. Professor Brame had 
med — pointed out that the members of the Institution comprised geolo- 
r off gists, engineers, chemists and others engaged in all phases of the 
the § industry, from exploration to distribution. They were to be found 
e, iff} inno less than 46 different countries, only 55 per cent. of the member- 
ter. § ship being in Great Britain. The Institution was by nature, as its 
motto indicated, a co-operative body. It was the only Institution 
ter- [| of Petroleum Technologists, and it was already international in 
er’s| character. It furnished a nucleus on which, in a suitable environ- 
lent} ment, a much greater world-wide organisation might grow, and it 
thes f already had branches in Trinidad, Rumania and Persia. It was - 
ver, | steadily establishing a world-wide reputation and was doing work, an 
ing] and new work which would enhance that reputation and be of 
international benefit. 
the Some of the members might recall that in his address at the 
ntof Annual General Meeting the previous year he drew attention to 
the urgent need for an authoritative publication on the subject 
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of the various national fundamental weights and measures used 

in the industry, about which there had been a great deal of call 
sion. He was glad to be able to report that the work of Sub. 
Committee 10 of the Standardization Committee had enabled , 
book to be published which he felt sure would meet that need, 
The book, which had been published the previous day, had beep 
written with the full co-operation and approval of the Board of 
Trade, of the United States Bureau of Standards, and of the Inter. 
national Bureau of Weights and Measures in Paris, and was thus 
of international interest and authority. It represented a great 
deal of hard work, and the thanks of all were due to the member 
of the Committee, and particularly to Mr. J. E. Sears, the Superin. 
tendent of the Metrology Department of the National Physical 
Laboratory, and Mr. Trump, of the Board of Trade, both of whom 
were present that evening. (Applause.) 

The action of the Council in deciding to award the Redwood 
Medal regardless of nationality was an example of the same trend. 
The Institution was delighted to find at its table that night 
Rumanians, Germans, Dutchmen, Frenchmen, Russians—and 
Scotsmen. (Laughter.) Possibly there were also Irishmen, and, 
if the Scots could be regarded as a separate nationality, he claimed 
that the Manxmen should also be so considered. 

The Journal of the Institution had also an international reputation 
which was, he thought, well deserved. Its circulation now 
amounted to 1650 copies. It penetrated to all parts of the world, 
and was an excellent means of establishing contact with petroleum 
technologists the world over. The section devoted to abstracts of 
current literature was particularly appreciated by busy men. 
One could not speak of the Journal without expressing the thanks 
that were due to Dr. A. E. Dunstan, Mr. George Sell and Mr. W. H. 
Thomas (applause), and to the members of the Publication and 
Abstract Committees, who did their jobs so well. 

He would also like to draw attention to the work that was being 
done by the other Committees of the Institution. It had been 
said that the uses of a Committee were mainly negative, that it 
acted as a brake and stifled ideas ; but he disputed such assertions 
and maintained that the work of the Committees of the Institution 
proved the reverse. They did very admirable work. 

It was only by the close co-operation of a body of experts that 
responsible work such as was done by the Standardization Com- 
mittee of the Institution could be effected at all; but a Committee, 
to be really effective, must be steered by an enthusiast who realised 
that ideas were more useful than objections and that a machine 
of progress needed fuel as well as brakes. The Institution was 

fortunate in having a Past-President, Professor J. 8. 8. Brame, to 
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look after the work of its Standardization Committee. (Applause.) 
He wondered whether the members ever realised the great amount 
of time and effort which members of Council and other Committee 
members gave to the various Committees which carried on the 
administrative work of the Institution and dealt with such matters 
as finance, library, election, benevolent and research funds, as well 
as the active Constructive Committees of which he had spoken. 
During the year no less than sixty-seven Committee meetings had 
been held, excluding the Sub-Committee meetings of the 
Standardization and Publication Committees. The thanks of the 
Institution were due to those organisations which permitted their 
employees to give the necessary time to such useful work. 

During the past year the Institution had initiated a Joint Fuel 
and Engine Committee, with the co-operation of the Automobile 
Engineers and the Diesel Engine Users’ Association, both of which 
were represented that evening by Mr. Tookey. The object of 
that Committee was to bring engine makers and fuel makers together 
to study their problems jointly, so as to avoid in the future the 
somewhat stupid mistakes which had hindered development in 
the past. He did not intend to enlarge further on the work of the 
Committees, work with which so many of the members of the 
Institution were familiar, but he had wished to take the opportunity 
of explaining to the many guests present, whose interest in the 
doings of the Institution was, he felt sure, more than gastronomic, 
something of its work. 

The Institution was as yet only eighteen years old. Twenty 
years ago, as Mr. Kessler had indicated and as some of those present 
must know from personal experience, petroleum technology, such 
as it was, was very crude indeed. Mr. Kessler had outlined the 
advances which had been made, and had foreshadowed at least 
one direction in which further developments of great importance 
would be made. 

Developments, however, might have a double effect on the 
Institution ; while offering opportunities for increased growth 
they also presented a danger, that of disintegration. As the 
industry grew and expanded its sections would become more and 
more specialised. The necessity for the formation of separate 
societies for dealing with the separate subjects would arise. That 
tendency was already in evidence ; a society of petroleum geophysi- 
cists had already been formed in the United States of America. 
Such developments might suggest the disintegration of the Institu- 
tion at a not very far distant date. There was, however, a more 
hopeful outlook. The Institution might well grow and increase in 
usefulness. But its growth must not be like that of a crystal 
in a solution, by the accretion of more molecules of the same type, 
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but must be like that of a healthy living organism which, as it 
grew, took on and displayed new activities if not functions. Like 
all healthy organisms, it must look after its children. The Institu. 
tion was doing that ; it had an active body of students who took 
an interest in the work and produced excellent results. He could 
not mention the students, however, without referring to Mr. Ashley 
Carter (applause), who had acted as their foster-father. 

If its Articles of Association tended to restrict the growth of the 
Institution they must be altered, although at present they gave 
ample latitude. Before specialisation indicated a tendency to 
diminish the value of the existing organisation the Institution, 
always remembering its motto, “‘ Conjunctione Potiores,” must so 
develop as to check any tendency to exclusiveness of the various 
specialised sections, and maintain their contact on the broader 
issues. It could thus ensure co-operation between the various 
specialised sections of petroleum technology and fulfil the further 
function of keeping in touch with them that much greater body 
of men who had an interest in the industry in other and equally 
important ways. 

Mr. Kessler had coupled the Toast with his name, and he wished 
to thank Mr. Kessler for what he had said. He could reply as one 
of the working members of the Institution who, in virtue of the 
opportunity which his position afforded him, could see more of the 
game, perhaps, than the rest. Whatever success the Institution 
enjoyed was to be attributed to the staff as a whole, both honorary 
and paid. He would not trouble to mention them all ; the members 
knew them as well as he did. The Council was a hard-working 
body, and even the Presidents, when they retired from office, could 
not refrain from carrying on their activities. He thanked them all 
for their loyal and vigorous support, and on their behalf as well as 
on behalf of all the members of the Institution he thanked Mr. 
Kessler for proposing the Toast. (Applause.) 


Guests.”’ 


Mr. T. Dewhurst said it was a very great honour to be called 
on to propose the Toast of “‘ Our Guests.” 

The dinner that evening was unique owing to its international 
character. The President had emphasized that aspect of the 
gathering. The Institution was particularly honoured by the 
presence of Colonel Pineau. (Applause.) Colonel Pineau had a 
most distinguished record in the great war and, as was well known, 
he occupied the high position of chief of the petroleum department 
in his country. It was owing to his great abilities, his great experi- 
ence and knowledge that he was able to guide his Government 
wisely in all matters appertaining to petroleum policy. (Applause. ) 
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Col. Pineau was an Honorary Member of the Institution, being 
one of those men whom the Institution delighted to honour and 
who honoured it by their association with it. (Applause.) 


took The members also welcomed that evening Dr. Solmssen. The 
‘ould § President had already introduced him, and the members had been 
shley | charmed and delighted by his address, rendered in most excellent 


English. (Applause.) They extended a most cordial welcome 
to him. 

They were particularly delighted to have with them that evening 
a veteran chemist and technologist of international fame, Dr. 
L. Edeleanu. (Applause.) For the benefit of those who were 


Lion, 

t so — not present at the impressive ceremony that afternoon, he would 

ious § mention that Dr. Edeleanu was the first recipient of the Redwood 

uder — Medal under the new conditions of award, and under those new 

ious § conditions the Institution sought as recipients of that Medal men 

ther § of the stamp of its revered founder. (Applause.) 

ody They were much pleased to have with them also Dr. Rosenburg 

ally § and other distinguished associates of Dr. Edeleanu. (Applause.) 
There were present also many leaders of British industry, including 

hed §& Sir Charles Wright, well known for his work on munitions during 


the war (applause) ; Mr. Woolcock, whose speech they would long 


the — remember ; Lieutenant-Colonel C. W. Thomas, Chairman of several 
the — important bodies ; Mr. Tookey, and other gentlemen. (Applause.) 
ion § To each and all they extended a very cordial welcome. 

ary Many of the leaders of industry present were suppliers of material 


to the petroleum industry. The members welcomed Mr. Gourlay, 


ers 
ing — the well-known Managing Director of Messrs. Craig and Co. ; 
ild § Mr. Treglown, Chairman of the Ingersoll-Rand Company; Mr. 
all § Hodgson, of the Whessoe Foundry and Engineering Company ; 


Mr. Mercer, Mr. Mills and others. With reference to the suppliers 
of equipment to the petroleum industry, he would like to associate 
himself most heartily with everything Professor Brame said in 
proposing the Toast to them. 

The members welcomed also the presence of representatives of 
the petroleum industry, and appreciated their interest in the 
Institution. There was present that evening Sir John Cadman 
(applause), for many years senior Past-President of the Institution. 
He believed it was correct to say that for many years Sir John 
had been senior Past-President of more than one Institution. 

There were also present Mr. Kessler, an international figure 
in the oil world. (Applause.) Even in his early youth Mr. Kessler 
was a Crown Prince who was destined to become an Oil King 
(laughter), and the members would wish to assure him of their 
best wishes for the complete success of his splendid efforts further 
to rationalise the petroleum industry. (Applause.) They also 
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welcomed Mr. Otto Stern, the well-known Director and Manager 
of the Astra Romana Company. (Applause.) 

Before leaving the guests who belonged to that category, he must 
point out that it was a very far cry to those early days when 4 
prominent business man stated that he had the greatest respect 
for petroleum technologists, and particularly for the geologists, 
because he had read so many of their reports and had failed to 
make head or tail of any of them. (Laughter.) 

There were other distinguished guests present. The member 
welcomed Lieutenant-Colonel R. A. Thomas, the Government 
Chief Inspector of Explosives. His duties were onerous ; his 
responsibilities many and heavy; but, fortunately for him, he 
was not responsible for all the blasting that went on in this country. 
(Laughter and applause.) They also welcomed Mr. Sears, Superin- 
tendent of the Metrology Department of the National Physical 
Laboratory and late Deputy Warden of the Standards. They also 
welcomed the representatives of the Press, for their relations with 
the Press had always been most cordial, and they took the oppor. 
tunity of thanking them for their continued interest and discretion. 
(Laughter. ) 

Messages of regret had been received from Lord Ritchie, Lord 
Weir, the Rumanian Chargé d’Affaires, Sir Joseph Isherwood, 
Sir Edward Manville, Sir Robert Hadfield, Sir William Firth, 
Sir Frank Smith, Mr. Bellamy, Mr. Grant, Mr. Macdiarmid, Mr. 
Mackenzie and Dr. Fritz Frank. The members most sincerely 
regretted that those gentlemen were unable to be with them that 
evening. 

He was delighted to learn that there were among the guests 
some whose knowledge of petroleum technologists and of petroleum 
was not very deep nor very extensive. He hoped that they had 
learned something about petroleum that evening, and that in 
future when they bought petrol they would realise that behind that 
liquid there was more romance, more adventure, more applied 
science, more brains, more capital and more organisation than 
there was behind any other liquid that was purveyed to the public 
(laughter). They hoped that, after their experience that evening, 
they would say, with Omar Khayy4m, “I wonder often what the 
companies buy one half so precious as the stuff they sell ” (laughter). 

Last, but by no means least, there was present that evening 
@ very important guest, Mr. Davidson Pratt (applause). He had 
made inquiries and had gleaned much information concerning him, 
and the only reason why he did not pass it on was to spare 
Mr. Pratt’s blushes. 

Were he to attempt to say more about the guests that evening, 
it would be like painting the lily or gilding refined gold. He would, 
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therefore, bring his remarks to a close, and ask the members to 
rise and drink to the health of their guests, coupling with the 
Toast the name of Mr. Davidson Pratt. (Applause.) 


must 

hen a Mr. J. Davidson Pratt, O.B.E. (General Secretary, Association 
‘spect § of British Chemical Manufacturers), who responded, said he felt 
gists, B very honoured at being asked to respond for such a distinguished 


gathering of guests. 
Mr. Dewhurst had proposed the Toast with an accuracy, 


ubers F deliberation and restraint which personally he feared he could not 
ment § emulate. The way Mr. Dewhurst had all the guests recorded and 
. re tabulated made one think he had classified them by a decimal 


system, or something of that kind. He was afraid he could not 
hope to follow that example. There was one thing, however, that 
be would like to say. He was very intrigued with the plan adopted 
by the Institution in inviting guests who in the main represented 
the firms and organisations which provided the petroleum industry 
with the equipment and materials which it used ; in other words, 
whose customer it was. It reminded him of the old adage, ‘ The 


customer is always right.” 
‘oll Some reference had been made to Ottawa. He was one of the 
sal sixty hungry industrialists who were present at Ottawa, and there 
rth | Was one thing which impressed him as a result of the contacts he 
Mr made with the industries ot the Dominions and with the industries 
nie of America, and that was that if we were to get out of our economic 
hat difficulties we must not leave the matter in the hands of politicians. 
Ottawa showed that industries which were competitors could get 
i together and could hammer out a suitable modus vivendi and, by 
al putting that to the politicians, get it accepted. He suggested that 
‘ad that idea was capable of much wider application, and was the best 
in and quickest way in which the world could be put right. He 


heartily endorsed all that Mr. Kessler had said in that regard. 


He would like to compliment the petroleum industry on the 
steps it had taken recently to try to get together and prevent 
undercutting and cut-throat competition. He was one of those 
who believed that the labourer was worthy of his hire, and that it 
was of benefit to nobody, except some middleman, for goods to 
to be sold too cheaply. It did not profit the producer nor the 
consumer. He hoped the petroleum industry would be successful 
in its efforts to extend its co-operation to all countries which 
produced oil. 

There was just one word of warning which he would utter. All 
international agreements of the kind in question had to be fair 
and honest agreements and have the interests of the consumer 
always at heart. While he made no comments in the case of 
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petrol, because the heaviest part of the cost in this country was the 
Government tax, he would point out that if the price were put up 
too far, so that the consumer felt aggrieved, there would always be 
the question of substitutes, such as compressed gas, and oil from 
coal, of which there were several exponents present. There was 
even the idea indicated by recent research of growing cabbages and 
producing the hydrocarbon nonacosene, which might quite well be 
a substitute ! 

He would like to endorse the remark that this was an oil age 
and to pay a tribute to the amazing revolution which developments 
in oil and petroleum technology had brought about. This country 
held most of the world’s speed records, that was admittedly a great 
testimony to British engineering, but too few people realised the 
part played by the petroleum technologist, because without a 
perfect fuel and a first-class lubricant those records would not be 
possible. Lubrication was as essential for the physiology of an 
engine as for the physiology of a human being. 

The Institution had done great work in the past in developing 
various uses for crude oil, and in separating it into a great number 
of fractions which had been used tor a wide range of purposes. 
Reference had been made that evening to some of the newer develop. 
ments arising from cracking, and other technical processes, by 
which the oil industry was becoming one of the most wonderful 
producers of raw materials for the chemical industry— raw materials 
from which a whole range of products such as alcohols and esters 
could be made—which were in increasing demand for a great 
many purposes. The petroleum industry was therefore coming 
to the fore as a new source of chemical raw materials, and he 
strongly welcomed the suggestion made by Mr. Kessler that the 
oil industry and the chemical industry in its stricter sense should 
work together in the closest possible co-operation. 1t was no good 
their trying to cut each other’s throat; they must get down to 
economics and realise that the most economical source must 
prevail in the end; and they must make amicable arrangements 
at the earliest possible date with that in view. 

On behalf of all the guests he wished to thank the Institution 
very much indeed for its hospitality. 

The proceedings then terminated. 
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An Analysis of Mineral Lubricating Oils by Fractionation 
with Acetone.* 


Miniicent Norrace, B.Sc. 

Ir is now generally recognised that mineral lubricating oils 
consist mainly of complex mixtures of different types of hydro- 
carbons, whose great chemical similarity renders their separation 
extremely difficult. Fractionation by solvents appears to offer 
the most hopeful method. In the first report of the Lubrication 
Committee' an account is given of the fractionation of two 
commercial lubricating oils by extraction with acetone. The 
course of the extraction was studied by the friction- -temperature 
method, i.e., clean surfaces of steel were lubricated with the oil in 
question and the static friction at the boundary layer measured 
by Hardy’s method at different temperatures between room 
temperature and 100° C., and when the oil was heated in the two 
atmospheres, air and nitrogen. It was found that acetone removed 
completely all the reactive substances from the oils, leaving a 
group of non-reactive constituents, henceforward referred to as 
the “ diluent,”” which dissolved in acetone as a whole and whose 
coefficient of friction was independent of the temperature and of 
the atmosphere in which the oil was heated. It appeared also that 
the diluent could be isolated by percolation through clean glass 
beads or fragments of silica, i.c., by adsorption. The two oils 
were of unknown origin, but the coefficients of friction for the 
diluents differed but slightly, viz., 0-211 for oil A and 0-205 for oil B. 
The reactive constituents formed less than 6 per cent. of the whole, 
but the estimate was only a first approximation, as this part of the 
investigation was regarded merely as a preliminary exploration. 
These results indicated that it would be of interest to enquire 
whether the diluent is the same for all mineral lubricating oils 
irrespective of their origin, and to examine the lubricating properties 
of the various reactive constituents extractable by acetone by the 
method outlined above. To this end, two oils of widely different 
origin were chosen, viz. (a), one of Burmese origin and (b) one 


of Pennsylvanian origin. 
METHOD. 


A small quantity of the oil was weighed out into a stoppered 
bottle, a measured volume (20 or 30 c.c.) of dry acetone added, the 
mixture shaken well and, when settled, the clear acetone solution 
decanted off into a weighed bottle. The solvent was removed 
from both the residual and the extracted oils by means of a pump, 


* Paper received July 9, 1932, 
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the oils reweighed, and (a) the percentage of oil removed (calculated §* 
each time on the original weight of oil taken), and (6) the solubility 
of the oil in grams per 100 c.c. of acetone, calculated. Friction. 
temperature curves for both portions were then determined, both 
in air and in nitrogen. The bottle containing the residual oil was 
then reweighed (to allow for the weight of the samples removed 
from it), a measured volume of acetone added and the whole process 
repeated until the solubility of the oil in acetone became constant 
and the friction-temperature curves for the two portions coincided. 
In the case of all four of the oils examined, the final residual oil, or 
diluent, had no temperature coefficient of friction and was therefore 
presumably free from all constituents which become reactive when 
heated in the presence of an adsorbing surface. 


EXTRACTION OF THE BuRMESE Ort 140 GraDe. 


17-49 grams of this oil were taken and extracted nine times with 
acetone ; for the first extraction, 30 c.c., for the others, 20 c.c. of 
acetone were used. 

Taste I. 
Percentage of vil 
removed calculated on the 
100 aa 
13-33 
10-60 
7-70 


acetone 
30 
20 
20 
20 
20 
20 
20 
20 
20 


The total percentage of oil removed by acetone was 72-92, 
3-03 per cent during the last extraction when the oil consisted of 
practically pure diluent. Assuming that during each extraction 
the solubility of the diluent was not affected by the presence of the 
other constituents, then the total percentage of diluent removed was 


3-03 x 3 = 4-05 for the first extraction, and 8 « 3-03 — 24-24 for 


the last eight extractions, that is 28-29 in all. Hence, as a rough 
approximation the oil is made up of 72-92 — 28-29 = 44-63 per 
cent. of reactive constituents and 55-37 per cent. of diluent. But, 
in view of the assumption made above, this calculation must be 
regarded as an approximation. 

The original oil is of a -bright reddish-brown colour with a green 
fluorescence. Its curves are characterised by (a) a marked fall in 
friction from a high value when the oil is heated up to 50° C. in air 
and 40° C. in nitrogen ; and (6) a large increase in friction which 
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ts in above 50°C. and which becomes very intense between 


ubility 79° C. and 80° C., when the oil is heated in air and which is absent 
iction. Gwhen the oil is heated in nitrogen (Fig. 2). 


The successive extracted oils showed a progressive decrease in 


viscous oil, the ninth being practically colourless and mobile. 
were clear and bright, but in some cases wax separated out on the 
surface after removal of the acetone, and it is probable that they 
were all saturated with wax. Successive residual oils also showed 
a decrease in colour and viscosity. Wax crystals separated out at 
the interface between the acetone solution and the residual oil 
during the third and all subsequent extractions, and this interfacial 
layer was left with the residual oil after the acetone solution had 
been removed by decantation. (An attempt to separate this inter- 
facial layer from the residual oil proved unsatisfactory and was 
abandoned.) The diluent was practically colourless and saturated 
with wax; it had a silky appearance as though the wax were 
present in the form of very fine crystals. 

The curves given by the original oil and by the fully extracted 
oil are shown in Fig. 2. After the fourth extraction the simpli- 
fication of the oil had proceeded to such an extent that the curves 
for the various fractions tended to merge into one another. 

The first four extracted oils were fairly good lubricants at room 
temperatures, but rapidly deteriorated when heated, the friction 
rising to a higher value in air than in nitrogen, thus indicating 
the presence of both oxidisable and polymerisable constituents. 
Extracted oils 1 and 2 gave no secondary increase in friction, the 
whole reaction occurring at a low temperature and the adsorption 


-92, layer becoming saturated with the reaction products at 50°C. 
1 of § The coefficient of friction for extracted oils 3 and 4 increased up 
tion § to 40° C., a further increase between 70° and 80° C. occurring when 
the the oils were heated in air. The coefficient of friction for the 
was fifth and all subsequent extracted oils was independent of the 

temperature and the same in both atmospheres up to the point 
for B where secondary oxidation began. The removal of the first 
igh extracted oil did not materially affect the lubricating properties 
per of the original oil, the curves for the latter and for the first residual 
ut, 0 being practically coincident. Three extractions sufficed to 
he rob the oil of one of its most characteristic features—viz., the 

fall in friction from a high value on heating up to 40° or 50°C. 

The coefficient of friction for the fourth and all subsequent residual 


oils was practically coincident with that of the diluent, the curves 
showing merely a progressive decrease in the extent of the secondary 
oxidation. 
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TEMPERATURE °C 


Fic. 2. 
ACETONE EXTRACTION OF BURMESE OIL, GRADE 140. 
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Fia. 3. 
ACETONE EXTRACTION OF ORIGINAL PENNSYLVANIAN CYLINDER OIL. 
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When interpreting these curves account must be taken of the 
fact that the complete removal of any one constituent from the 
oil depends upon two factors—viz.: (a) its concentration and 
(6) its specific solubility in acetone. Hence, by acetone extraction, 
the relative proportions in which the different reactive constituents 
are present may be considerably changed, and it may so happen 
that a constituent whose concentration in the original oil is too 
low for it to influence the lubricating properties to any extent, 
may, owing to its very high solubility in acetone, become so cop. 
centrated in the extracted oil as practically to dominate the 
adsorption layer, and, in this manner, fractionation may result 
in the production of an oil whose curves in no way resemble those 
given by the original oil. Again, the interdependence of the degree 
of dispersion of the different constituents must not be overlooked: 
the removal of one constituent may so affect the degree of disper. 
sion of another as to influence the availability of the latter for 
adsorption to a marked extent. In other words, the oil must be 
regarded as a solution of reactive constituents in a mixture of 
solvents, and it has been established in the case of other organic 
solutes, notably in that of the cellulose esters, that the degree of 
dispersion depends not only on the nature of the solvents used, 
but, in the case of mixtures, on the relative proportions of the 
constituents, a solvent mixture in which the constituents ar 
present in optimum proportions being necessary to obtain the 
highest degree of dispersion of the solute. 

Whether this point of view be accepted or not, the fact remains 
that neither the diluent nor any of the extracted oils gave the high 
value for the coefficient of friction at room temperatures charac- 
teristic of the original oil, and the explanation suggested here is 
that the first and second extracted oils and, to a lesser extent, 
the third and fourth, were rich in some constituent which tended 
to reduce the degree of dispersion of the molecules of other reactive 
constituents, possibly by forming with them associated molecules 
of less residual affinity and therefore less friction-reducing power. 
The concentration of this constituent was probably too low to 
admit of its presence in the “ free’ state in the original, or in any 
of the residual oils, but, owing to its relatively high solubility in 
acetone, its concentration in the first, and, to a lesser extent, in 
the second, third and fourth extracted oils, was such that some 
at any rate of its molecules were “free” and able to dominate 
the adsorption layer. Three extractions cleared the oil of this 
constituent. The complete removal from the oil of those constitu- 
ents responsible for its secondary oxidation above 50° C. necessitated 
eight extractions; from this fact either a high concentration of 
such constituents or their relatively low solubility in acetone, or 
possibly both, must be inferred. 
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of the To sum up, acetone extraction indicates the presence in this 
m the § oi of three groups of constituents—viz.: (a) a diluent soluble in 
n and § acetone as a whole, non-reactive when heated in the presence of an 
‘tion, § ,dsorbing surface between room temperatures and 100° C.and whose 
tuents § oefficient of static friction is 0-200; (6) a group of constituents 
‘appen ® which tend to promote association in the oil at low temperatures ; 
1S too 8 and (c) a group of constituents which oxidise to resinous substances 
a of decreased lubricating power at higher temperatures. 
con. 
ExrRACTION OF THE PENNSYLVANIAN PaRAFFIN-BASE CYLINDER OI. 
result ® Qwing to the very slight solubility of this oil in acetone, only a 
those § yery small quantity was used—viz., 1-07 grams. It was extracted 
legree eight times. 
oked ; Taste II. 
isper Solubility in 
oT for No. of No. of ce.of on the original weight grams per 100 cc. 
ist be extractions. acetone used. of oil taken). of acetone. 
30 18-22 0-65 
. 2 30 16-35 0-58 
ganic 3 30 9-81 0-35 
ee of 4 30 7-48 0-27 
al 5 30 6-24 0-22 
6 30 3-57 0-13 
f the 7 30 2-80 0-10 
3 are 8 30 2-90 0-10 
| the The total percentage of oil removed was 67-37, 2-9 per cent. being 
removed in each of the last two extractions when the oil consisted 
nains B of diluent only. Assuming as before that the solubility of the 
high § diluent was not affected by the presence of the other constituents, 
arac-B the total percentage of diluent removed was 2-9 x 8 = 23-2, 
re sand hence the percentage of reactive constituents was 67-37 - 
tent, § 23-2 = 44-17. But too much stress must not be laid upon these 
nded figures ; the oils extracted in the later stages differed but little : 
tive from one another and from the diluent, and it is probable that they 
ules formed a continuous series, each oil merging into the next by a 
wer.§ slight decrease in the carbon-hydrogen ratio. 
¥ to& The original oil is of a very dark brown colour and high viscosity. 
any§f Its friction-temperature curves taken in air and in nitrogen indicate 
y inf that it is an extremely good lubricant at room temperatures, but 
, inf that it rapidly deteriorates when heated, the friction rising to a 
ome very slightly higher value in air than in nitrogen (Fig. 3). The 
nate rapid increase in friction is probably due to polymerisation of a 
this§ non-oxidising character caused by heating the oil in the presence — 
itu-§ of an adsorbing surface. 
ted’ ~The comparatively simple make-up of this oil is apparent from 
| off the similarity in form of the curves for all the fractions. For the 
, rf sake of clarity, only the curves for the first, third, fifth and sixth 
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residual oils are shown in the diagram ; the curves taken in nitrogen 
were very similar, and the curves for all the extracted oils wer 
almost coincident with those for the residual oils from which they 
were obtained. As extraction proceeded, the coefficient of friction 
at room temperatures increased very slightly, whilst the steady 
value attained when the adsorbed layer became saturated with 
the reaction products fell rapidly atter the first two extractions 
and then much more slowly ; that is, the oil became less and legs 
reactive. The coefficient of friction for the sixth residual oj 
was 0-139; it was independent of the temperature and of the 
atmosphere in which the oil was heated and the two portions into 
which the oil was divided by the seventh extraction gave the same 
value. All of the extracted oils as well as the diluent were of a 
dark brown colour and high viscosity. 

The exact nature of the constituent hydrocarbons of the paraffin. 
base oils js still in dispute. Mabery' considers them to be mainly 
polynaphthenic in character and of the general formula C,H,,.,, 
whilst Kyropoulos* concludes that they are mixtures of iso-paraftins 
containing a small proportion of crystalline normal compounds, 
and that their good lubricating qualities are to be associated with 
the branching of the chains. From either point of view they 
consist of compounds not readily oxidised, although polymerisation 
to more complex molecules might easily occur, and this agrees with 
the inferences to be drawn from the curves. Their relatively 
non-polar character is indicated by their low solubility in acetone, 
which is a poor solvent for such substances. Acetone preferentially 
extracts the more unsaturated and, therefore, the more surface. 
active and reactive constituents, successive extracts becoming 
more and more saturated. 

It is a most interesting and suggestive fact that the diluent is 
quite as dark in colour as the original oil, and in this respect it 
forms a striking contrast to the colourless diluent obtained from 
the Burmese oil. Burmese oils are known to contain coloured 
unsaturated polycyclic hydrocarbons of the indene and fluorene 
types and their derivatives, and such compounds would be fairly 
soluble in acetone. The persistence of the colour after exhaustive 
extraction in the case of the Pennsylvanian oil suggests that it is 
due to the presence of substances of an entirely different type. 
As stated above, these oils are known to contain hydrocarbon 
series of the general formula C,H,,., where x varies between 


1C. F. Mabery, ‘‘ Composition of Mid-Continent Petroleum.” Ind. Eng. 
Chem., 1926, 18, 814. ‘‘ Study of Petroleum Lubricants.” Ind. Eng. Chem., 
1927, 19, 526. 

#8. Kyropoulos, ‘“‘ Physical Properties and Constitution of Mineral 
Lubricating Oils.” Zeits. fiir. Physik. Chemie, 1929, 44, 22. 
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wide limits, and it is tentatively suggested here that when z has 
an extremely high value, free carbon may be present in colloidal 
solution, and to this the colour of the oil is due. Moreover, the 
nce of such colloidal carbon might explain the relatively low 
coefficient of friction of the diluent. (Compare the commercial 
product known as “ Oil-dag,”” which is a mixture of colloidal 
graphite and oil.) 
Another feature of general interest revealed by this investigation 


al oil and which might well be made the basis of further research, is the 
f the J huge difference in acetone solubility shown by oils of different 
s into f origins (Fig. 1). Similar differences have been noted by the author 


in their solubilities in ether and in alcohol-ether mixtures. Thus, 
whilst Burmese, Persian and Russian oils dissolve easily in these 
solvents, Pennsylvanian oils do so only with great difficulty, and in 
all cases a trace of the highly polar liquid, water, greatly decreases 
the power of the solvent. Although a complete theory of solubility 
still remains to be worked out, modern ideas all postulate the initial 
formation of some kind of molecular complex between solvent and 
solute followed by complete or partial disintegration of the solute 
micelle. Such preliminary union of the molecules is favoured by 
similarity in their degrees of polarity ; hence a study of the solu- 
bilities of lubricating oils in solvents of varying polarity might lead 
to interesting results. 


SumMaRY. 


1. Mineral lubricating oils may be fractionated with acetone, the 
most soluble constituents being those of greatest surface activity 
and reactivity. The course of the extraction and the properties of 
the fractions can be studied by the friction-temperature method. 


2. The proportion of reactive constituents varies with the origin 
of the oil. In the investigation described in the first Report,® 2-6 
and 5-2 per cent. respectively were obtained from two oils A and B 
of unknown origin. In the present investigation a Burmese oil 
was found to contain 44-63 per cent. and an unrefined Pennsylvanian 
cylinder oil 44-17 per cent. But it must be noted that the figures 
given for oils A and B are based on calculations made from rough 
measurements by volume, whilst in the case of the Burmese and 
Pennsylvanian oils, the oil removed by each extraction was carefully 
weighed. Also, and especially in the case of the latter oils, the 
later fractions merged very gradually into one another and into the 
diluent and it was difficult to ascertain exactly when the acetone 
ceased to exert a selective action on the oil. 


*Hardy and Nottage, “ Lubrication Research, Technical Paper No. 1.” 
H.M. Stationery Office, 1929. 
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3. By exhaustive extraction with acetone a non-reactive y 
of constituents, the diluent, is left, which dissolves in the solvent 
as a whole and whose coefficient of friction is independent of the 
temperature and of the atmosphere in which it is heated. The 
coefficient of friction of the diluent varies with the origin of the oil, 
the values being 0-211 and 0-205 for oils A and B respectively, 
0-200 for the Burmese oil and 0-139 for the Pennsylvanian oil. The 
colour of the diluent also varies from colourless for the Burmese 
oil to dark brown for the Pennsylvanian and very pale yellow tor 
oils A and B. 

4. Oils of different origin vary greatly in their solubilities in 
acetone and other solvents. 


The author desires to express her thanks to the Anglo-Persian 
Oil Company and to the Anglo-American Oil Company for 
supplying the oils used. 
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THE INSTITUTION OF PETROLEUM TECHNOLOGISTS. 
RUMANIAN BRANCH. 


Tae Tarety-Firra GeneraL Meetine of the Rumanian Branch 
of the Institution of Petroleum Technologists was held at the 
Chamber of Commerce, Ploesti, on Friday, January 29th, 1932. 
A paper on “ Wire Rope Pumping ” was read by Mr. P. R. Clarke. 

The author opened his address by pointing out a number of 
advantages in wire rope pumping, as opposed to rod pumping, 
which he considered had been proved by recent experience of the 
method in a number of wells on various fields in Rumania. 

He saw only two disadvantages, namely, troubles caused by the 
stretch of the rope with use and the difficulty in pulling the working 
valve, if it were sanded or otherwise jammed in the working barrel. 

Stretch in the rope could, he considered, be largely overcome by 
careful design and manufacture, and the sanding problem he would 
tackle more by prevention than cure, by invariably raising the 
working valve above the barrel whenever the operation of 
producing from a sandy well was shut down for any appreciable 
length of time. 


In replying to the discussion which followed, Mr. Clarke indicated 
that various types of guides, some fitted with rollers, were being 
tried out in an attempt to overcome the cutting of tubing by 
wire lines; he stated that encouraging results had already been 
obtained. 
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REVIEWS. 


PeTRoLeUM DEVELOPMENT AND TECHNOLOGY, 1932. American Institute of 
Mining and Metallurgical Engineers, New York. Pp. 506. $5. 


As in past years, this volume of papers, read before the American Institute 
of Mining and Metallurgical Engineers at their October, 1931, and February, 
1932, Sessions, presents a complete review of the oil production situation in 
the U.S.A. from the overall policy of the industry to the details of production 
engineering practice and its likely development as suggested by current 
research. As before, there is also included a summary of the production 
position in each State in the U.S.A. and in each of the main oil-producing 
countries of the world. 

The book is extremely well arranged, commencing with a chapter on 
Policy, of particular interest to the Administrator, followed by chapters on 
Economics, Production Engineering and Engineering Research, all of the 
greatest interest to those actively concerned in Oil Field operation, whether 
Executive Officer, Research Worker or Operative. 

Many of the engineering papers have been published in summarised form 
in the technical or other Press shortly after their presentation, and a number 
have been abstracted in the pages of this JourNaL. It is not necessary 
therefore, or possible adequately in a short review, to deal in detail with the 
contents, and it suffices merely to mention the subjects covered. In 
chapter IV. are papers on the East Texas Oilfield; Relation between (as 
Energy and Oil Production ; Advantages of Flowing Wells through Tubing ; 
Flowing Wells with Small Tubing; Control of Gas-oil Ratios in the Yates 
Field, Pecos County, Texas ; Recent Development and Use of Bottom Hole 
Choking ; Reservoir Pressures in the Hobbs Field, New Mexico; Deter- 
mination and Application of Depth Pressures in the Yates Field ; Effects of 
Rate of Production Equipment upon Gas-Oil Ratios. Chapter V. contains 
papers mostly with records of discussions on the Flow of Air and Gas through 
Porous Media ; a Method for Computing Pressure Drop in the Pipe of Flowing 
Oil Wells; Experimental Study of Pressure Conditions within the Oi! 
Reservoir Rock in the Vicinity of a High-pressure Producing Well; Some 

Experiments on the Behaviour of Natural Gas in an Oil-Sand Reservoir ; Flow 
of Drilling Mud; Location and Study of Pipe Line Corrosion by Surface 
Electrical Measurements. 

To those who have read them, the previously published summaries and 
abstracts will serve to stress the value of the complete papers, while, to those 
who have not, there can be no other advice but to obtain the book and read 
the papers in extenso with as little delay as possible. The book will remain 
a valuable work of reference for many years to come. B. J. Extis. 


Report or Commirree D-2 on Petrroteum Propuctrs anp LUBRICANTs. 
American Society for Testing Materials, 1315, Spruce Street, Philadelphia. 

Pp. 278. $1.25. 
This publication brings together in convenient form the various A.S.T.M. 
standard test methods for petroleum and its products, and the 1932 Report 
of Committee D-2 on Petroleum Products and Lubricants. There are 


48 test methods given, 33 having been accepted as standards, 15 as tentative 
standards. 
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Revisions accepted at the June, 1932, meeting, which involve test methods 
for fash and fire points with the open cup, the test for cloud and pour points, 
and test for viscosity are given in their latest form. The standard test 
method for distillation of natural gasoline, just adopted by the Society, is 
given as well as colour tests for lubricating oils and for petrolatum with 
4.8.T.M. Union Colorimeter, test for gravity of petroleum products with the 
hydrometer, and test for vapour pressure of natural gasoline (Reid method), 
all of which were revised this year. 

Other standard tests included cover the determination of autogenous 
inition temperatures; determination of bitumen; burning quality of 
kerosine oils and of mineral seal oils; carbon residue; sulphur; specific 
gravity ; colour test of refined petroleum by Saybolt chromometer ; dilution 
of crankcase oils; distillation of crude petroleum, gasoline, naphtha, etc. ; 
ductility of bituminous materials; flash point by Pensky-Martens tester, 
foat test for bituminous materials; and test procedures for properties of 
gas oils and the analyses of greases. 

Also given in their entirety are tests for electrical insulating oils ; melting 
point of waxes and of petrolatum: penetration of bituminous materials, 
greases and petrolatum ; saponification number ; thermal value of fuel oil ; 
and water in petroleum products and other bituminous materials. A volume 
correction table for petroleum oils is included. A facsimile of the recently 
published A.S.T.M. Viscosity-Temperature Chart is given, together with 
directions and suggestions for its use. 

The 1932 Report of Committee D-2 includes a statement on cloud and 
pour test with an appended paper, “‘A Microscopic Study of Certain Oils 
which Show the Phenomenon of High- and Low-Pour Points"; the report 
of the Section on Gum in Gasoline with proposed methods for determining 
gum content ; a suggested test for the determination of knock characteristics 
of motor fuels ; and a report on fuel oils. 


Sanps, Clays AND Minerats. Published Quarterly by A. L. Curtis, P.O. 
Box 61, Chatteris, England. 5s. per annum. 

It is the intention of this magazine, which first appeared in April, 1932, to 
give publicity to the development of minerals within the British Empire and 
their application to British industry. 

Tae History or THE Ow Enoine. A. F. Evans. Sampson Low, Marston & 
Co., Ltd., London, 1932. Pp. xviii. + 318. 25s. net. 

The time which must have been spent in collecting the data for this book 
and preparing them for publication is out of all proportion to the result 
achieved. 

An attempt is made to present the history of the oil engine in the form of a 
chronological record combined with commentary. The commentary has been 
allowed to distort the historical facts. An “historic edifice’ has been 
assumed, and when the available materials do not suit the assumption their 
existence is denied. 

Capitaine is credited with the invention of the Diesel engine, and with 
having sold his invention to Dr. Diesel. In the author's own words, “. . . to 
remove any ambiguity, he will put this forward as an historic fact.” Surely 
such a statement, in what purports to be a history, should be accompanied by 
evidence. 

Because Dr. Diesel did not find it necessary to make radical alterations to 
his air injection engine for many years after the M.A.N. Company produced 
the first models, his contribution—or should it be Capitaine’s ?—is discredited 
as being of but little value. The application of the oil engine to automobiles 
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is dismissed with the statement that very little has been done—* 

number of makers are interesting themselves "’—and there are other cages 
where scant notice is given to designs which have been and are important, 
apparently because they do not exactly fit into the author’s edifice. 

As a collection of rewritten patent specifications gathered over a long 
period and roughly divided into sections, such as compounding the outside 
vaporiser, the carburettor, etc., the book has a certain value. It would 
have been much improved had it been either a collection of facts without 
comment, or, alternatively, had a better distinction been made between 
those inventions which have been a commercial success and those which 
have never passed the stage of patent specification drawings. 

No engineer wishing to recapitulate the development of the oil engine 
could fail to obtain something of interest from the 192 illustrations, but a 
prefatory and concise statement of what the author considers to be the ideal 
oil engine would help any reader better to understand the criticisms of the 
examples selected. Without such a statement, it is necessary to read two or 
three hundred pages to gather that the Beau de Rochas creed, coupled with 
a conical combustion chamber, appropriate turbulence of a type not defined, 
airless injection with a properly designed pump and sprayer, and freedom 
from sprayer dribble, combine to make the ideal. 

At times both punctuation and general style make a proper understanding 
of the author's meaning difficult. For example, the following paragraph 
appears on page 51 :— 

“ First of all the combustion chamber was charged with oil, and then 
compressed air was admitted, and in due course as the pressure rose, and 
the air was mixed with the oil the mixture would fire. Why this may be 
doubted is that there would be no temperature rise in the chamber due 
to compression, and the ignition would depend entirely upon the surface 
temperature. With a large engine it is common knowledge that these 
combustion chambers required a long application of the blow lamp 
before ignition point was reached.” 


A good proof reader might usefully be employed before the promised subse- 
quent volumes appear. Names such as Capitaine, Humphrey, Keller, and 
ordinary technical words such as “ centrifugal,” “‘ emulsion,” “ viscosity” 
and many others are mis-spelt. 

The illustrations are badly set, and often out of line. Unimportant 
diagrams are frequently given a full page, while valuable ones are reproduced 
from blocks more suitable for pictorial postage stamps. Wide separation of 
illustrations from the descriptive text often increases the difficulty of following 
the involved phraseology. Units of measurement are missing in many cases, 
while abbreviations are used which must be quite unintelligible to any but 
the most technical reader. 

A history built from a collection of patent specifications is almost inevitably 
disjointed, and nothing of importance would have been lost, while clarity 
would have been gained, had the author dealt only with the outstanding 
developments which have secured commercial success. If he had, perforce, 
to include all the material he has used, the unsuccessful efforts could very 
well have been relegated to a special chapter with a suitable heading. The 
result might then have been a twofold history—one of achievement and one 
of failure—with each part arranged to be its own commentary. 

R. STANSFIELD. 
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